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THE NEW YORK ELEVATED RAILROAD. 


It is quite interesting to study the variety of tools and ma- 
chinery brought forward by the different companies engaged 
in the construction of the new elevated railroads in New 
York city. The Passaic Rolling Mill Company having con- 
tracted for about four miles of single track, thought it advis- 
able to design new machinery especially adapted for the pur- 
pose. The points aimed at were safety and economy of 
erection, and, above all, rapidity and the reduction of the 
unavoidable obstruction to the ordinary street traffic to a 
minimum. The following description and a visit at the site 
of erection will suffice to show that they have succeeded ad- 
mirably in their task: 


The derrick for raising the columns is mounted upon a} 


heavy truck drawn by two horses. The hind axle is bent 
so as tocome within one foot of the ground, and supports 
the derrick proper. The latter is forked at the top, forming 
a letter M. To each joint is attached a tackle, worked by 
independent gearing. The blocks are attached to the column 
to be erected a little above its center of gravity. In raising 
the top of the column, it passes between and above the two 
prongs, and by this arrangement a 30 feet column is raised 
by a derrick 19 feet high. The average time required for 
raising has been 10 minutes to # column. 

The machine for hoisting the girders is represented and 
explained by our engraving. The arrangement consists of 
two trucks, the first one carrying the iron hoisting frame 
proper and the second the hoisting engine. The two are 
coupled together and move with flanged wheels upon the 
girder previously placed in position. The forward point of 
the machine reaches to about the center of the span to be 
erected; the rear end is anchored to the girders upon which 
the apparatus rests. The hoisting rope passes over the drum 
of the hoisting engine. The average time of raising and 
placing one span is 15 minutes. When the two girders are 
fastened, a rope is attached to the column ahead and wound 


around the drum, whereby the apparatus is moved to its new | 
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position. The company has raised with this machine 210 
tons of iron per day. 

The machine used in Front street is similar in design to the 
one described, but larger, 108 ft. long, with a reach of 50 
feet. And it raises not only the longitudinal but also the 
transverse girders, some of which weigh upward of six tons. 

All the machines were designed by Mr. Watts Cooke, the 
President of the company. 

The engine as well as the frame is mounted upon the same 
truck, thus simplifying the arrangement. The rollers have 
no flanges, but are adjustable, so as to suit any distance 
between the girders from 8 to about 20 feet.—Ruailroad 
Gazette. 


RAILWAY BRAKES. 


A PAPER on “ Railway Brakes” was lately read before 
the Civil and Mechanical Engineers’ Society, London, by 
Mr. Edward Perrett. A description of the principles in- 
volved and of the construction of the various brakes was 
given, illustrated by numerous diagrams. The author, 
although acknowledging the superior promptness in action 
of the Westinghouse automatic brake, gave the preference 
to the steel McJames brake, as possessing a much greater 
simplicity of construction. The+ Smith vacuum brake was 
commended for its simplicity, but the author pointed out 
that as it had no reservoir of power under each carriage it 
could not hope to compete with the others, although many 
of the railway companies would probably prefer it to other 
more complicated but at the same time more eflicient ar- 
rangements, 


STEAM STREET CARS. 


In Philadelphia the experiment of using steam street cars 
on the Market Street line was fully tried last year and for 
the time being approved,. but has lately been abandoned 
owing to the expense of running such cars and the in- 
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jury occasioned to the tracks, but on the Continent the 
| adoption of steam tramway engines instead of horses is be- 
coming very general. Rouen, Cassell, Barcelona, Bilbao, 
Lisbon, Oporto, the Hague, and other important towns are 
all following the example set by Paris, which has working 
in its streets engines which are noiseless, smokeless, and free 
from any objectionable features calculated to obstruct or in 
any way interfere with the ordinary traffic. As shown in 
the reports of tramway companies and the remarks of the 
chairmen at the annual meetings, the proprietors are fully 
alive to the importance of the subject, oa are strongly in- 
clined to take the necessary steps to replace horses by me- 
chanical power. But as public opinion had to be educated 
in the first instance as regards the tramway itself, so also 
must it be enlightened respecting the traction; meantime, 
nothing will be gained by forcing legislation. 


EARLY RAILWAY TUNNELS. 


Tue first railroad tunnel in the United States was built 
by Solomon W. Roberts (subsequently chief-ergineer 
North Pennsylvania Railroad), on the Allegheny Portage 
Railroad, in Pennsylvania, in 1831-33.. This railroad was 
built to connect the Central and Western Divisions of the 
Pennsylvania Canal, and was commenced on April 12, 
1831, completed March 18, 1834; total length from Holli- 
daysburg to Johnstown, 3625 miles. The tunnel, 901 ft. 
long, was cut through slate 25 ft. wide by 21 ft. high, ar- 
ranged for double track, and, like the ‘‘ Summit Level” 
Tunnel, arched for the first 150 ft. in at eitherend. The 
side-walls and arch were of stone 18 ins. thick; area of ex- 
cavation, 525 ft.; contract price, $147 per cubic yard 
for excavation $950 per perch (25 cubic feet) for tun- 
nel masonry. The miners were paid $1300 per month 
and found. Prices for outside work: ‘‘Common excava- 
tion,” 9 cents; embankment and overhaul, 14 cents; solid 
rock, 45 cents; slate, 25 cents; hard-pan, 30 cents; slope- 
wall, 45 cents. 
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EXTENSION OF THE NEW YORK ELEVATED RAILROAD STRUCTURE. 
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BRIDGE OVER THE SARPSFOS. 


Tue Sarpsfos Bridge, of which we give an engraving, is 
a very interesting example of a combined road and railway 
bridge most picturesquely situated over a grand river fall in 
Norway. 
most powerful supporters of the narrow gauge system, and 
he has adopted the gauge of 3 ft. 6 ins. for Norway, with 
light rails and a small weight on the heaviest loaded wheel. 
The line upon which the Sarpsfos Bridge occurs is, how- 
ever, of the ordinary gauge, and the engines and cars are 
also of the normal description. Thus the strains are calcu- 
lated upon the em seg that the bridge would be covered 
with engines and tenders weighing respectively 37 tons and 
27 tons, and measuring 14 meters from buffer to buffer.— 
Engineering. 

THE WESTINGHOUSE BRAKE. 

the latest form of brake rigging de- 
The 





WE illustrate 
vised by Mr. Westinghouse for railway carriages. 
whole arrangement may be briefly explained. 
inder in the center of the frame contains two pistons, each 
of which is connected to fhe rod extending to the rigging. 
The compressed air is admitted to the center of the cylinder 
from the reservoir, as shown. On each side of both pairs of 
wheels a triangular braced frame extends, at each extremity 
of which is hung a brake block. A rod from the middle of 
this frame takes hold on one side of the lower end of a cen- 
tral lever, and on the other it is attached to the same lever at 
a point coinciding with the center of the axle. To the upper 
end of the lever the rod connected with the piston of the 











Mr. Carl Pibl, as is well known, is one of the) 


The air cyl-| 


|falls far short of meeting the requirements of a perfect 
'and permanent road. There is too much wear and too 
much expense in repair in all material hitherto used on 


PLUMBING. 
LEAD pipes are put up with brass bands, and “‘ tacks,’ 


common roads, and the question is—and it is one of vital | which are small flat castings of hard metal, soldered at the 


road be made cheaper, better and more durable than can be 
made from muck, plank or gravel ? 

‘«T propose to demonsirate that a road can be made that has 
every advantage over gravel or stone turnpike, or plank 


| road; that the road can be put down for less money in the | 


| first place; that the road is a more efficient agent in its 
'own construction than any other road; that the weight of 
material is 75 per cent. less than the same of any other 
road; that it costs far less in the matter of wear and repair 
than any other road—a road that ought to, and ultimately 
will, revolutionize to a great extent the entire internal trans- 
portation of the whole country. It is not the purpose of 
this communication to present many arguments or objections 
against the common road system now in use, but to demon- 
strate the entire practicability of an iron roadway for com- 
mon wheels to run on, and, where practicable, enough sand 
or gravel to cut and dry the clay for a roadway for the horses. 
| **T lay it down as a fundamental proposition, that will prob- 
ably provoke no dispute, that it is mainly the vehicle and the 
load that needs a solid and unyielding foundation. I pro- 
pose to lay down my road somewhat on the street-car track 
plan, the iron to be say eight inches wide, one-fourth of an 
inch thick; the edges turned up, say a half inch, and the bars 
to be sixteen feet in length, resting on a plank eight inches 
wide and three inches thick, the plank being held in position 
either by cross-ties eight feet apart or on posts three feet long, 


| 


Fig.d. 
































interest to the whole country—can not a solid, permanent | middle or edge to the pipe, and then screwed to the board 


on which the pipe runs. The brass bands are used where 
several pipes run so close together that there is not room for 
| tacks, and are strips of sheet-brass, bent to fit the pipe, and 
fastened by screws at the ends. There should be enough 
points of attachment to prevent the pipe from sagging or 
getting out of place by the contortions which expansion 
causes in it; and iron hooks and nails, which cut their way 
into the lead as it moves, should be avoided. 

Pipes should never run, as is often seen, suspended be- 
tween the beams of a floor. If it is necessary to carry them 
between the floor and ceiling, boards should be fitted in at 
the proper inclination, and the pipes laid on them; then there 
will be no danger of sagging, with the probable consequence 
of a torn or burst pipe in the worst possible place. After 
the pipes are so laid, it is well in country houses to fill in 
around them with sawdust or planing-mill chips, and the 
floor over them should be screwed down. However, pipes 
should not run under floors or in partitions if it is possible 
to avoid it, but always on boards fixed to walls or ceilings 
of kitchens, closets, or store-rooms, so that the whole length 
is easily accessible. 

Lead pipes are joined by flanging out the side or end of 
one into a rude cup, and sharpening the end of the other to 
| fit into it; the portions next the joint are then scraped bright, 
and at a certain distance rings of lampblack and grease are 

*smudged ” around each pipe, and a mass of hot solder 


















































THE WESTINGHOUSE AUTOMATIC BRAKE: AS USED ON THE LONDON, BRIGHTON, AND SOUTH 
COAST RAILWAY. 


These connections can be adjusted | sunk down to a level with the surface or a little lower. 


air cylinder is attached. 


by means of the pins and holes shown in the drawing. The 


central lever is hung on a pair of swinging and diverging | tramped under the planking. Suitable and simple frogs are 


links fastened to the carriage frame. In operation, when the 
compressed air drives forward the piston in the cylinder, the 
rod connected with it is advanced, carrying forward the 
whole system till the inner brake block grips the wheel; the 


end of which is attached to the frame carrying the outer 
blocks, and the latterare thrown on. It will be seen that the | 


inner blocks thus grip slightly before the outer one, but only | 


to an inappreciable extent. This form of rigging is now be- 


ing attached to the London, Erighton, and South Coast! to rot, and the plank can be treated to a coating of pitch, 


Railway stock, where the automatic brake is definitely 
adopted. We may add that, light as the rigging appears, 
Mr. Stroudley, after a careful and exhaustive series of trials, 
has greatly reduced the weight while maintaining the ar 
rangement.—Zngineering. 


IRON TRAMWAYS FOR WAGON ROADS. 


A CORRESPONDENT writes to the Chicago Times from 
Huntington, Ind., as follows : 

‘“‘The recent embargo on the rural traffic of the country 
has demonstrated the absolute necessity of a better means of 
country communication than that afforded by ridging up a 
roadway of muck. No argument is needed to show up the 
utter futility of any attempt to make a g 
and economical road of surface soil, or, indeed, of soil of 
any kind. Experience has demonstrated that plank does 
not meet the requirements of the case, as hitherto applied, 
the element of decay standing as too large a factor against 





links and lever then have an abutment. and the piston, still | means for the wheels to get on or leave the track. 
advancing, the rod throws over the central lever, the lower | 





, permanent | 


The 
posts are spaced eight feet apart, and the dirt or gravel firmly 


provided to hold the ends of the bars in position, and the 
frog is placed under the middle also, making the frogs eight 
feet apart. The frogs secured to the plank with bolts clutch 
over the outer edge of the iron bars and provide an easy 


‘*The track may be put nearly or quite on a level with the 
surface of the road. This track will be absolutely solid, 
and is so as soon as laid down, and consequently a great 
help in its own construction. There is no wear on the wood, 
and the posts, being all under the surface, are not exposed 


and can readily be replaced. At the present market rate the 
road would cost as follows : 





Per Mile. 
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Se nner eee eee: $2,181 


‘* A small outlay will keep the road in repair, less than is 
now expended yearly in working on the roads. This track, 
if properly put down, is good for twenty years, is always 
got, ee capable of sustaining any load that may pass 
over it. 


Tue Bey of Tunis has signed the decree which concedes 
the connection of the Tunisian Railway with the railways 





its economy. Gravel roads have been found to answer a 
better purpose where the material can be got at not too| 
much expense; but even this material is open to the objec- | 


tion of rapid wear and wash, costly to keep in repair, and | public. 


of Algeria. A tunnel just outside the station has been al- 
most pierced, and next May itis expected that upwards of 
twenty miles of railway will be at the service of the Tunisian 


wiped around the junction, which adheres to the bright parts 
but not to the lampblack, thus making a neatly defined oval 
lump. 

The quality of the solder is important. The smallest taint 
of zinc, even a few filings in a pot of solder, renders it brittle 
and unfit for good work. Commercial solder usually con- 
tains a little impurity of this kind, which has to be removed 
by burning with sulphur. The solder is melted and kept 
red-hot, and stirred with a lump of sulphur, which must be 
kept always below the surface to prevent its taking fire. 
The zinc is gradually separated and rises to the surface as 
sulphide, and is skimmed off, leaving the solder pure. 

Lead can be soldered perfectly to lead or tin, and also to 
brass or copper, if the surface of the brass or copper is 
cleaned with acid and roughened with a rasp to make the 
solder adhere, but not at all to iron. In entering a lead into 
an iron waste-pipe, a poor plumber fills the joint with putty, 
which cracks or is eaten by mice in time; but a first-class 
workman solders to the A. | of the lead pipe a brass or cop- 
per ferrule, and this when introduced into the iron pipe gives 
resistance enough to allow the joint to be calked with melted 
lead, making a perfect and durable junction. 

Iron and brass ag are joined by means of cast ittings— 
branches, tees, bends, sleeves, etc.—into which the pipes are 
screwed, red-lead paint being fi:st daubed over the screw. 
Much of the neatness of the work depends on the precision 
with which the pipes are cut off, and the appearance is sel- 
dom so good as a first-class job of lead-piping. Both iron 
and brass pipes are put up with brass bands. The brass 
pipes, after they are done, should be varnished with a good 
coat of shellac, or they will soon corrode and look badly. 

The system of pipes should be so laid out that they will 
not cross each other when running nearly horizontally. In 
that case one must either dip under the other, forming a 
“bag,” or, what is nearly as bad, must jump over it, form 
ing a chamber which is soon filled with air which accumu- 





lates from the bubbles carried along in the water, and this 
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THE NEW BRITISH IRON-CLAD INFLEXIBLE. 


being pent up, unable toescape either way, stops or greatly 
checks the flow of water. The necessity of dodging around 
gas-pipes often gives trouble in a similar way. Of course a 
** bag’ in a pipe traps it, making a similar air-chamber of the 
length of pipe adjacent to it, besides its further defect that 
the water cannot be drained out of it 

In a house with complicated plumbing, the laying out of 
the work so that all the pipes shall follow their course with 
out interfering, the shut-off cocks shall come in accessible 
places, and the whole be kept well together, demands skill 
and judgment of the highest order; and an experienced eye 
will recognize the thoughtful and thorough workman far 
more in the precision with which the pipes fall into their 
places, and the neatness of their lines, and the mode of 
turning up their ends, than in the shiny fittings or polished 
marble. 

Cast-iron waste pipes are put up with hooks and straps of 
iron, and must have a strong support at every joint. The 
parts are joined by inserting the small end of one into the 
socket or ‘‘ hub” of the other, putting in a little hemp or 
oakum, and then pouring in melted lead or solder, and com 
pressing it with a calking iron. To lessen the corrosion of 
the iron the pipes should be painted. They may be dipped 
in hot tar, which is good, but makes the pipes disagreeable to 
handle unless they have a longer time to dry than can gener- 
ally be allowed. Next to tar, red-lead paint makes the best 
protection. Two coats should be put on, one before the 
pipe is put up, to make sure of reaching all parts, and a 
second afterward to make the whole neat and uniform. The 
inside of the pipe can be coated by pouring in liquid paint 
and turning it around; but it is not usually done, and it is 
doubtful whether the paint resists the ammonia and other 
gases inside the pipe long enough todo much good. White- 
lead paint should not be used unless on top of a coat of red 
lead, as it corrodes the iron. If red-lead cannot be had, the 
iron may be whitewashed with common lime wash, and the 
white-lead paint put over this, which will form a tolerable 
substitute. 

In entering an iron pipe into the drain, care must be taken 
not to put the iron so far in as to choke the drain; the socket 
is partly filled with oakum, and cemented with hydraulic ce- 
ment. It is a great advantage to join the iron pipe to the 
drain by means of a ¥ branch, of which one opening is closed 
only by a plug, which can be removed, and the junction of 
the soil-pipe and the drain, where obstructions frequently 
occur, cleaned without disturbing either pipe.—American 
Architect. 


H.M.S8. INFLEXIBLE. 


Tue Inflexible was commenced at Portsmouth Dockyard 
in February, 1874, and launched April, 1876; is a twin- 
screw, double-turret ship, with a central armored citadel. 
She was designed by Mr. Barnaby, the Director of Naval 
Construction at the Admiralty, and at a meeting of the In- 
stitution of Naval Architects in London he describes the 
vessel in the following language: Imagine a floating castle 
110 ft. long and 75 ft. wide, rising 10 ft. out of water, and 
having above that again two round turrets, planted diagonal- 
ly at its opposite corners. Imagine this castle and its tur 
rets to be heavily plated with armor, and that each turret 
has two guns of about 80 tons each. Conceive these guns 
to be capable of firing, all four together, at an enemy ahead, 
astern, or on either beam, and in pairs toward every point 
of the compass. Attached to this rectangular armored 
castle, but completely submerged, every part being 6 ft. to 
7 ft. under water, there is a bull of ordinary form with a 
powerful ram bow, with twin-screws and a submerged rud- 
der and helm; this compound structure is the fighting part 
of the ship. Seaworthiness, speed, and shapeliness would 
be wanting in such a structure if it had no addition to it; 
there is, therefore, an unarmored structure lying above the 














THE LARGEST AND 


submerged ship and connected with it, both before and aft 
the armored castle, and as this structure rises 20 ft. out of 
water from stem to stern, without depriving the guns of 
that command of the horizon already described, and as it, 
moreover, renders a flying deck unnecessary, it gets over the 
objections which have been raised against the low freeboard 
and other features in the Devastation, Thunderer, and 
Dreadnought. These structures furnish also most luxurious 
vwccommodations for officers and seamen. The step in ad- 
vance has, therefore, been from 14 ins. of armor to 24 ins. ; 
from 35-ton guns to 80 tons; from two guns ahead to four guns 
ahead; and from a height of 10 ft. for working the anchors 
to 20 ft. And this is done without an increase in cost, and 
with a reduction of nearly 3 ft. in draught of water. My 
belief is that in the Inflexible we have reached the extreme 
limit in thickness of armor for sea-going vessels. 

The length of the vessel between perpendiculars is 320 ft., 
and she has the extraordinary breadth of 75 ft. at the water- 
line; depth of hold, 23 ft. 345 ins.; freeboard, 10 ft.; mean 
draught of water, 24 ft. 5 ins. (23 ft. 5ins. forward and 25 ft. 
5ins. aft); areaof midship section, 1,658 square feet; and dis- 
placement when all the weights are on board, 11,407 tons, 
being the largest of any man-of-war hitherto constructed. 
She is, as before described, a rectangular-armored castle; the 
whole of the other parts of the vessel which are unpro- 
tected by armor have been given their great dimensions for 
the simple purpose of floating and moving this invulnerable 
citadel and the turrets by which it is surmounted. Her im- 
mense bulk, unprecedented armament, powerful machinery, 
and the provision for ramming, and for resisting the impact 
of rams as well as of shot and shell, have made it necessary 
that strength and solidity shall enter into every part of the 
structure. 

Hulland Appendages.—W hile the cellular compartments of 
the double bottom have a little less depth than in the De- 
vastation class, they are built up of heavier angle-irons and 
| plating, and steel has been very largely employed for the 
| purpose of securing great strength with comparative light- 
| ness of material. The hull is composed of flat and vertical 
| keels, transverse and longitudinal frames, inner and outer 

bottom plating. The vertical keel is formed of steel plates 

i; in. thick by 40 ins. deep, and the flat keel-plates are of 

iron in two thicknesses of }} in. and %{ in., the two being 
connected by angle-irons 5 ins. by 5 ins. by 9j in. On the 
upper edge of the vertical keel the angle-irons by which it 
is fastened to the inner bottom plates are 3 ins. by 3, ins. 
|by ts in. The framework of the vessel below the armor is 
composed cf longitudinal and transverse frames. The 
former, eight in number, are formed of steel plates 7 in. in 
| thickness, the shelf-plate being of iron 4¢ in. thick. These 
frames extend as far forward and aft asis deemed practicable 
Within the double bottom, which extends through 212 ft. of 
the ship’s length, the transverse frames are solid, and are made 
water-tight at intervals of 20ft. There are also intermediate 
bracket frames placed 4 ft. apart. Throughout the double 
bottom the transverse frames, which are likewise 4 ft. apart, 
are of the thickness of *g in., but are considerably lightened 
by having holes cut through them, the upper parts at the 
same time being much narrowed. Additional intermediate 
frames are worked in the engine-room in order to secure 
greater strength. The angle-irons forming the frames vary 
from 51 ins. by 3 ins. by 44 in. to 3ins. by 314 ins. by 4 in. 
The outer skin plating of the bottom varies from }§ in. in the 
garboard strakes to °, in., with the exception of the ends, 
| where the thickness is increased to 7% in., and behind the 
| anchors, where the plating is doubled. The plating of the 
inner bottom, which extends through the length of the 
double bottom, and which, like the outer bottom, is made 
perfectly water-tight, is of the uniform thickness of 34 in., 
except under the engines, where it is 7, in. As is usual in 
iron vessels, the stern of the Inflexible consists of a solid 
iron forging scarfed at its lower end to the keel-plates. The 


| 


| 


| 











STRONGEST WAR SHIP AFLOAT. 


stern post and after pieces of keel, which are formed of the 
best angle-iron, were also made in a single forging. The 
rudder is a solid iron frame filled in with wood and covered 
with iron plates. In consequence of its immense weight— 
some 9 tons—it is made to work upon double pintles in com- 
bination with the ordinary pintles and braces. It is moved 
by a tiller 4 ft. 6 ins. below the water. Indeed, the whole 
of the steam-steering gear will be placed below the water- 
line and armored deck, so that it will. be impossible for the 
rudder head to be injured by shot or shell during an engage- 
ment. To receive the propeller shafts two iron tubes are 
constructed, one under each quarter. The foreparts of 
these tubes, where they leave the run of the ship, are sup- 
ported by the framework of the hull, which is bossed out in 
a suitable form for the purpose, the after parts being sup- 
ported by struts from the ship's bottom. There are four 
decks—the lower, middle, upper, and superstructure decks— 
the last being a middle-line erection placed forward and aft 
above the upper deck for working the ship, carrying and 
lowering the boats, etc. Outside the citadel the lower deck 
beams are covered with iron 3 ins. thick. This deck is de- 
pressed at the fore end so as to meet that part of the bow 
which is intended for ramming, thus conferring upon it 
greatly increased strength and resistance when engaged in 
butting an enemy’s ship. It may be here stated that the ram 
of the Inflexible is of the spur kind, and though it is fixed 
at the present time, it will eventually be made to unship 
during ordinary cruises. The middle deck flat consists of 
\j-in. plating covered with 3-in. deal planks, while the 
upper deck beams in the vicinity of the citadel are covered 
with 3-in. plating, and in other places with 15-in. plating. 
The beams, pillars, and bulkheads for supporting the various 
decks and platforms, and forming the different compart 

ments and rooms, are arranged and fitted so as to give the 
greatest possible strength to the sides of the vessel. The 
largest beams are on the main deck. They are 14 ins. deep, 
while those on the upper deck are 10 ins., and those on the 
lower deck are 12 ins. deep. Every beam is either supported 
by wrought iron tube pillars or is trussed where pillars can- 
not be erected, the strongest being under the turrets. The 
two superstructures themselves in no wise add to the power 
of the ship, either for attack or defense. Their purpose in 
the economy of the ship is to afford accommodation for the 
officers and crew; and as the structures are erected on the 
upper deck, this will be of the very best kind, with abun 

dance of air and natural light. Their dimensions are: fore 
superstructure, extreme length, 104 ft. 4 ins.; breadtb, 21 ft. 
4ins.; after superstructure, extreme length, 105 ft. 4 ins. ; 
breadth, 30 ft. The frames are formed of angle-iron, 7 ins. 
by 3 ins., placed 4 ft. apart, and between them are interme- 
diate frames made of angle-iron 4 ins. by 3 ins. The ends 
are covered with 3,-in. plates, and the whole surface with 3- 
in. deals. The cabin walls are all coated with Welch’s 
wood-faced cement, as a protection against the results of at- 
mospheric condensation. The officers and men together will 
number 350. As a protection against the casualties of war 
and the sea, the hull is divided by means of transverse and 
longitudinal bulk-heads into no fewer than 135 water-tight 
compartments, and arrangements will be made for quickly 
removing therefrom any water that may collect therein through 
| collisions or other cause. Powerful steam-pumps, among 
which may be mentioned two of Friedman s patent ejectors, 
capable of discharging 300 tons of water each per hour, will 
| be fitted. All the bulk-heads are provided with water-tight 
doors of an improved pattern, sluice-valves, man-holes, and 
| water-tight scuttles. Water-tight doors can also be fitted, 
when necessary, to the bulk-heads passing through the coal- 
bunkers. Each of the water-tight compartments has been 
| tested by hydraulic pressure, Great attention has been be- 
| stowed upon the question of ventilation, which in ships of 
'the Devastation class, and, indeed, in all monitors of low 
| freeboard, has been a source of considerable discomfort and 
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embarrassment. In the Inflexible the fresh air will be drawn 
into the midship part of the vessel through a series of down- 
cast shafts, by means of eight powerful fans, worked by four 
of Messrs. Brotherhood & Hardingham’s patent three cyl- 
inder engines. The air isthen conducted into main pipes, 
which run around the sides of the hull to the extremities, 
and from these subsidiary or branch pipes discharge the air 
in ample quantities to every part of the ship. 


Defense. —The protected portion of the ship is confined to 
the citadel or battery, within whose walls are inclosed the 
engines and boilers, the turrets, the hydraulic loading gear, 
the magazines, and, in fact, all the vital parts of the vessel. 
It measures 110 ft.-in length, 75 ft. in breadth, and is ar- 
mored to the depth of 6 ft. 5 ins. below the water-line, and 
9 ft. 7 ins. above it. The sides of the citadel consist 
of an outer thickness of 12 ins. armor-plating, strength- 
ened by vertical angle-iron guides 11 ins. wide and 38 ft. 
apart, the space between them being filled in with teak 
backing. Behind these girders, in the wake of the water- 
line, is another thickness of 12-in. armor, backed by hori- 
zontal girders 6 ins. wide, and supported by a second thick- 
ness of teak backing. Inside this are two thicknesses of 1- 
in. plating, to which the horizontal girders are secured, the 
whole of the armor backing and plating being supported by 
and bolted to transverse frames 2 ft. apart, and composed of 
plates and angle-irons. It will thus be seen that the total 
thickness of armor at the water-line strake is not less than 
24ins. The armor belt, however, is not of uniform strength 
throughout, but varies in accordance with the importance of 
the protection required and the exposure to attack. Conse- 
quently, while the armor at the water level is 24 ins., in two 
thicknesses of 12 ins. each, above the water-line it is 20 ins., in 
two thicknesses of 12 ins. and 8 ins., and below the water-line 
it is reduced to 16 ins., in two thicknesses of 12 ins. and 4 ins. 
The teak backing with which it is supported also varies in 
versely as the thickness of the aymor, being respectively 17 
ins., 21 ins., and 25 ins. in thickness, and forming with the 
armor, with which it is associated, a uniform wall 41 ins. thick. 
The depth of armor below the load water-line is 6 ft. 5 ins., 
but as the vessel will be sunk a foot on going into action by 
letting water into its double bottom, the sides will thus have 
armor protection to the depth of 7 ft. 5 ins. below the fight- 
ing line. The outside armor is fastened by bolts 4 ins. in 
diameter, secured with nuts and elastic washers on the in- 
side. The shelf-plate on which tht armor rests is formed of 
1¢-in. steel plates, with angle-iron on the outer edge 5 ins. 
by 346 ins. by in. The armor on the fore bulk-head of the 
citadel is exactly the same in every respect as that on the 
sides, but the armor of the rear bulk-head is somewhat thin- 
ner, being of the respective gradations of 22 ins., 18 ins., and 
14 ins., and forming, with the teak backing, which is 16 ins., 
20 ins., and 24 ins., a uniform thickness of 38 ins. It may 
also be useful to mention that before and abaft the citadel the 
frames are formed of 7-in. and 4-in. angle-irons, covered with 
?;-in. plates. The total weight of the armor, exclusive of deck, 
is 2,250 tons, and the total weight of armor, inclusive of 
deck, is 3,155 tons. 

Turrets.—But the most singular feature in the design of 
the ship is the situation of the turrets. In the Devastation 
and Thunderer, and, in fact, all monitors afloat, the turrets 
are placed on the middle line, an arrangement which, though 
advantageous in some respects, possesses this signal disad- 
vantage, that in double-turreted monitors only one-half of the 
guns can be brought to bear on the enemy either right ahead 
or directly astern. In the Inflexible, however, the turrets 
rise up on either side of the ship en échelon within the 
walls of the citadel, the forward turret being on the 
port side, and the after turret on the starboard side, 
while the superstructures are built up along a fore-and-aft 
line of the deck. By these means the whole of the four 
guns can be discharged simultaneously at a ship right ahead 
or right astern, or on either beam, or in pairs toward any 
point of the compass. Besides these important advantages, 
the guns of each turret can be projected clear of the ship’s 
side—in the case of the one turret to port, and in the case of 
the other turret to starboard. They can then be depressed 
enough not only to strike a vessel at close quarters below 
the line of her armor, but even to fire down upon her 
deck, should the enemy be ranged alongside. The walls of 
the turrets, which last have an internal diameter of 28 ft., 
and an external diameter of about 33 ft. 10 ins., are formed 
of armor of a single thickness of 18 ins.—the thickest ever 
manufactured, with the exception of the 22-in. experi- 
mental plate which was rolled at Messrs. Cammel & Co.’s 
works, at Sheffield, for the turrets of the Italian frigates— 
with backing of the same thickness, and an inner plating of 
1 in. in two equal thicknesses. All experience has proved 
that, for many reasons, this arrangement is the best. The 
wood backing distributes the blow when struck, deadens 
the vibration, protects the fastenings, and stops the splinters, 
while the inner iron is also of advantage, since it renders 
the backing more compact, and also assists in arresting the 
passage of the débris. The height of the turret ports from 
the load-line is 12 ft., and a foot less from the fighting line, 
and all the plating in the wake of the guns is considerably 
strengthened. 

Offense.—A very special interest attaches to the armament 
of the Inflexible, not only because it consists of guns vastly 
more powerful than any yet mounted afloat, but because 
these guns are carried and worked on the new and remarka- 
ble hydraulic system which has hitherto only been tried in 
the fore turret of the Thunderer. Each turret weighs no 
less than 750 tons—including the guns—and having to deal 
with a moving mass of such enormous weight, and with 
the superadded difficulty of a floating and therefore unstable 
platform on which to revolve, it was determined to com- 
mence at this point with the adoption of the hydraulic sys- 
tem of Sir William Armstrong, as developed for gunnery 
purposes by his partner, Mr. George Rendel. The revolu- 
tion of the turrets accordingly will be accomplished by 
hydraulic machinery, in a manner similar to that employed 
by the Elswick firm for turning swing bridges ond gent 
cranes. In such cases the weights dealt with have already 
exceeded that of the turrets of the Inflexible; and so com- 
plete is the control afforded by hydraulic machinery in the 
movements of heavy masses in these analogous cases, that 
it is believed the turrets will, by this machinery, be ro- 
tated at any speed, from a complete revolution in one min- 
ute down to a rate as slow and as uniform as desired. The 
advantage of the high speed is plain; that of the slow but 
regular rotation will be apparent when it is remembered how 
much delicacy of adjustment is necessary for following with 
the aim an object moving rapidly and ata distance. Although 
the 81-ton guns will be worked on a system similar to that 
adopted in the case of the 38-ton guns of the Thunderer, 
be as the design of the Inflexible had not been completed 

fore the decision to work the guns by hydraulic power 


was formed, a much more complete hydraulic gunnery ar- , 


rangement has become possible. The sponging and loading 


apparatus is still, as in the Thunderer, to be placed at du- 


plicate fixed stations outside the turrets, and under the pro- 


| tection of the armored deck of the vessel. 


1937, 





which work the circulating pumps are also made to pump out 
the bilge, in the event of the ship springinga leak or sustain- 
| ing damage from being rammed; that the centrifugal pumps 


The muzzles of | are to be sufficiently powerful to perform the same work in 


| the guns are brought to the loading mechanism by revolving | case of emergency; and that a Kingston valve is fitted through 


| special loading port as in the Thunderer. 


the turret and slightly depressing the guns. 
All that is neces- 
sary is to depress the guns to the small angle required for 


| bringing the muzzles below the level of the deck, which, 


still further to reduce this angle, is raised and inclined up- 
ward at the base of the turrets so as to form a sort of glacis, 


land to give cover to the muzzles without involving any 





| The valves are of the piston kind. 


considerable depression of the guns. By this means 
the objection brought against the greater dépression of the 
guns of the Thunderer is avoided. A more important nov- 
elty is the manner of mounting the 81-ton guns in the tur- 
rets. Hitherto it has been the practice to place all heavy 
guns upon an iron structure, called the carriage, on which 
they rest by means of the trunnions. This carriage bears, 
besides the gun, the mechanism for elevating and depress- 
ing the gun, and for ‘tripping,’ and also in part the 
mechanism for checking recoil. Besides the carriage, 
again, there is the slide upon which the carriage runs. 
Now in the system adopted for the Inflexible, Mr. G, 
Rendel has taken the bold step of dispensing altogether 
with a carriage, properly so called. wo guns will be 
mounted side by side in each turret. Each gun will be 
mounted so as to be supported on three points. The 
trunnions will rest on blocks sliding on fixed beams bolted 
down to the floor of the turret, while the breech will rest 
on a third block, sliding like the others between guides 
upon a beam or table. Behind each of the trunnion 
blocks, in the line of recoil, are two hydraulic cylinders, 
connected with them by piston-rods. The cylinders com- 
municate by a pipe, on which there is a valve, which, 
on the recoil of the gun, opens and allows the pistons to 
run back slowly, checking the recoil. By reversing the 
apparatus, the gun can be run out again. The beam on 
which the breech rests is supported by a third hydraulic 
cylinder, fixed vertically beneath it in the turret. By this 
means the breech can be easily raised or lowered, thus elevat- 
ing or depressing the muzzle of the gun, which pivots on its 
trunnions with a large preponderance toward the breech. In 
order to load, the muzzleis depressed until itcomes opposite to 
an opening made inthe upper deck before the turret. A hy- 
draulic rammer works in guides through this hole,and theram- 
mer head is hollow and is so constructed that when it is driven 
into the recently fired gun, and comes in contact with the 
sides of the powder chamber, a valve opens, and it discharges 
through a number of holes small jets of water, thus acting 
as a sponge, and extinguishing any remnants of the charge 
or of the products of the explosion which may have re- 
mained smoldering in the bore. It is then withdrawn, and 
a hydraulic shot lift raises up to the muzzle of the gun the 
charge, the projectile, anda retaining wad, and then a single 
stroke of the rammer drives them into the gun and home to 
the base of the bore. Again the rammer is withdrawn, the 
hydraulic piston under the breech of the gun clevates the 
muzzle, the turret swings around, and the shot is fired. A 
9-in. gun, mounted experimentally in a turret at Elswick, 
and loaded on this system, was brought to the loading posi- 
tion, sponged, loaded, and brought back to the firing point 
in forty seconds. Comparatively equally rapid loading was 
effected with the 38-ton gun during the experimental trial of 
the hydraulic gear on board the Thunderer. Thus, the first 
advantage of the system is rapidity of fire; the second is 
economy of labor. One man only for each gun is stationed 
in the turret, another works the hydraulic rammer on the 
main deck, six or eight others are employed in bringing up 
the ammunition to the shot lift by means of a small tram- 
way. There are two sets of loading gear for each turret; 
but even if both were put out of order, the gun could still 
be loaded with an ordinary rammer and sponge by a number 
of men stationed on the main deck. The adoption of the 
system enables very heavy guns to be carried in comparatively 
small turrets. Those of the Inflexible are very little larger 
than those of the Devastation, so that with the old plan of 
having a numerous crew in the turret and running in the 
gun in order to load it by hand, only the 38-ton gun could 
be carried. As it is quite possible that the Inflexible will be 
armed with even more tremendous weapons than the 81-ton 
guns, this has been held in view in designing the ship; and, 
by a slight modification, it will be possible to mount in each 
of her turrets a pair of 160-ton guns, with a length of 30 ft. 
and a caliber of 20 ins. The armament of the Inflexible will 
be composed of four of the heaviest guns—except those 
making for the Italian vessels—ever constructed, of which 
the experimental 81-ton gun completed at Woolwich and 
tested is the type. 

Motive Machinery —The machinery was constructed by 
Messrs. John Elder & Co., of Glasgow. Each screw will be 
driven by an independent set of compound engines with 
three vertical inverted cylinders of the collective power of 
4,000 horses, giving an aggregate power of 8,000 horses (in- 
dicated) for both sets of engines. The diameter of the high 
pressure cylinder is 70 ins., and the diameter of each low 
pressure cylinder is 90 ins. ;- the former is placed hci ween the 
two latter. They are steam-jacketed, and are connected to- 
gether by stay bolts continued to bulk-heads, so as to serve 
as ramming chocks. The pistons have a stroke of 4 ft., and 
the number of revolutions expected is sixty-five per minute. 
The piston rods are double, and are connected by crank 
crossheads. They are each 7 ins. in diameter, the connecting 
rods having a diameter of 9 ins. and a length of 7 ft. 6 ins. 
They are worked by link 
motions and levers, and are reversed by an ingenious combi- 
nation of steam and hydraulic power. The engines at start- 
ing are assisted by auxiliary steam gear, the valves of which 
are fitted to the receiver. The steam from the low pressure 
cylinders is exhausted into independent surface condensers, 
having a total cooling surface of 16,000 square feet. The | 
steam is condensed in the interior of a series of tubes °4 in. 
external diameter, of which each condenser has no less than 
6,650. The condensers are constructed to be worked as com- 
mon condensers. The circulating pumps are actuated by 
separate engines, each having its own feed, bilge, and air 
pumps, worked by levers from the crossheads. The air 
pumps are made of gun-metal, with a diameter of 34 ins. and 
stroke of 2 ft. 3 ins., the water being discharged below the 
armor deck. With respect to the centrifugal pumps, it 
may be mentioned that they are judiciously placed at so high 
a level in the vessel that in the case of leakage occurring, 
by which the ship’s bottom may be flooded to as great a 
depth as 12 ft., they can be worked with perfect freedom. 
There are also double-acting hand pumps, each two coupled; 
feed donkey engines, each with double-acting pumps 4 ins. 
in diameter; bilge donkeys, each with double-acting pumps 
6 ins. in diameter, and fire engines, with double-acting pumps | 
81¢ ins, in diameter. It may be mentioned that the engines | 


But there is no | the bottom in connection with each fire pump. 


Each cylin 
der is fitted with an expansion valve, having a variable cut- 
| off, with an extreme range of from one-sixth to one-half 
stroke. These valves are cylindrical gridiron valves, of 
phosphor-bronze,* 3 ft. in diameter, working on cast iron 
gridiron seats, and giving a minimum of clearance between 
the expansion valve and main slide. They are worked by an 
eccentric on the crank shaft and a slotted lever, and are all 
connected to a shaft in front of the engines, so that they 
may be thrown out by a single handle. Each engine is also 
fitted with a common injection apparatus. The crank shaft 
is formed of three pieces, the diameter of the bearings being 
1744 ins. The propellers will be about 20 it. in diameter, 
and will be worked outward, the thrust being at the after 
end. The shaft tubes are of wrought iron, supported by 
struts, while the shafting will be made of Whitworth fluid 
compressed steel, with solid couplings. It will be hollow, 
the inner diameter being 10 ins. and the outer 16 ins. The 
faces of the high-pressure cylinders are formed of phosphor- 
bronze, 2 ins. thick; the liners of the cylinders are also con- 
structed of the Whitworth compressed steel, which possesses 
properties rendering it not only extremely light, but at the 
same time much more trustworthy than the ordinary metal 
used for this and shafting purposes. Each engine will be 
fitted with a governor, to prevent racing in stormy weather; 
and in addition to the hand gear, small auxiliary engines will 
be erected for turning the main engines. 

Boilers.—The steam is to be furnished by twelve boilers, 
eight single-ended and four double-ended. They are con- 
structed of the best Lowmoor plates, tested to 21 tons 
lengthwise and 18 tons crosswise, and the pressure of steam 
will be 60 Ibs. per square inch. The four double-ended boil- 
ers are 17 ft. long, 9 ft. 3 ins. wide, and 14 ft. 3 ins. high, 
with four furnaces in each. Four of the single-ended boil- 
ers are 9 ft. long, 13 ft. 7 ins. wide, and 15 ft. 7 ins. high, 
with three furnaces cach, and the four remaining single- 
ended boilers are 9 ft. long, 11 ft. wide, and 13 ft. 4 ins. 
high, with two furnaces, each having a separate fire box. 
All the boilers are to be clothed with four thicknesses of 
boiler felt, and covered with galvanized sheet iron, and are 
stayed to prevent their moving by concussion when the ship 
is engaged in ramming. They are to be supplied with wa- 
ter by four feed pumps, which are attached to each engine, 
the pumps being 744 ins. in diameter, and having a stroke 
of 2ft. 8ins. In the event of the feed pumps receiving in- 
jury, the boilers are provided with four small auxiliary en- 
gines—one in each boiler room—and having separate con- 
nections with the boilers. The two auxiliary engines which 
are used for washing the decks are also arranged to work the 
fire engines in the engine room. The safety-valves are fitted 
with springs upon an improved plan. The smoke pipes, of 
which there will be two, are 65 ft. high from the dead plate 
of the lower furnaces. The bunkers, which are placed at 
the water-line along the unarmored sides of the ship, where 
the entrance of shot or water cannot injure them, are built 
to store 1,200 tons of coal, and are so disposed that their con- 
tents can be approached from the upper and lower compart- 
ments idioponsticetiie of each other. 

Rig.—The Intlexible is also to possess sail power, with re- 
spect to the advantages of which, however, considerable di- 
versity of opinion exists. She will be brig rigged, having 
two iron masts, but no bowsprit or stay gear. The foremast 
will be 36 ins. in diameter, and will measure 83 ft. 6 ins. 
from the deck to the head, while the mainmast will have a 
diameter of 37 ins. and a height of 96 ft. Each will have 
a topmast and topgallantmast, with lower yard, topsail 
yard, and topgallant yard. The total area of sails will be 
18,470 square feet. fn time of war it is intended that the 
ship will carry no masts, except for signal purposes. The 
anchors, of which there are to be four, will be of Martin’s 
self-canting pattern. 

Weights.—The estimated weight of the hull is 7,300 tons. 
The engines will weigh 614 tons. The propellers, shafts, 
and stern fittings will weigh 151 tons each; the boilers, 
smoke pipes, casings, etc., 522 tons, and the water in the 
boilers when ready for steaming is estimated at 190 tons. 

Cost.—The cost is estimated as follows:—Materials, £269,- 
000; engines and appendages, £100,150; boilers, £20,600; 
labor, £132,000. As a new type of a man-of-war, the lead- 
ing features of the Inflexible may be summed up as fol- 
lows:—The armor is confined to the central fighting portion 
and to the main substructure which floats the ship. An 
armored deck 7 ft. under water divides the vessel into two 
separate portions. The unarmored ends are so constructed 
that the vessel will float even when they are penetrated by 
shot. The ship has a wide beam and a comparatively light 
draught of water. The deck houses give a high bow and 
stern, and the turrets are so arranged as to enable all four 
guns to be fired both ahead and astern or on either beam. 
The Inflexible has been accepted as the type of the British 
future line-of-battle ships, and the Admiralty have deter- 
mined on building others, two of which are already under 
process of construction, viz., the Agamemnon at Chatham, 
and the Ajax at Pembroke. These sister vessels are to be of 
reduced dimensions. They will be 280 ft. long, 66 ft. wide, 
and will have a displacement of 8,500 tons, with a mean 
draught of water of 25 ft. They are to carry armor 18 ins. 
thick, and an armament of two 88-ton guns in each of the 
two turrets. The indicated horse-power is to be 6,000. In 
perusing the foregoing description of the Inflexible it has 
been seen that her double bottom is divided and subdivided 
into an unusual number of spaces, and that the water-tight 
bulk-heads have been introduced to an extent not before 
attempted; and, in fact, almost every conceivable precau- 





* This alloy is now gaining favor for cylinder valve faces where high 
pressure steam is used, ‘and for bearings where heavy pressures are ap- 
nlied. Its component parts consist of copper, tin, and phosphorus, and 
f: is capable of being made tough and malleable, or hard, according to the 
proportions of the several ingredients, It is rendered so liquid in the 
Cohen state by the addition of the phosphorus that it forms very clean 
castings. Messrs. Levy & Kingel, of the Val Benoit Nickel Works 
near Liége, Belgium, have, for a number of years past, been engaged in 
making experiments for the purpose of improving bronzes of this kind. 
The results of their experiments are thus summed up by M. Dumas:— 
“ The color, when the esa pes of phosphorus exceeds 4% per cent., be- 
comes warm and like that of gold largely mixed with copper. The grain 
and fracture approximate to those of steel, the elasticity is considerably 
increased, the absolute resistance under a fixed strain becomes more than 
doubled, the density is equally increased, and to such a degree that some 

| alloys are with difficult eae ed by the file. The metal, when cast, has 

a great fluidity, and fills the model perfectly. By verre the dose of 
phosphorus the particular characteristics of the alloy which are most de- 
sired can be varied at will.” In a series of experiments at the Royal 
Academy of Industry at Berlin, a bar of phosphor-bronze—proportions of 
components not stated—under a strain of 10 tons resisted 862,980 bends, 
while the best gun-metal broke after 102,650 bends, In Austria the follow- 
ing comparative results have been obtained:—Absolute resistance (Ibs. 
per square a Phosphor-bronze, 81,798; Krupp cast steel, 72,258; ord- 
nance bronze, 31,792. 
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tion has been taken to make her secure against the ram and 
the torpedo. If, however, she should be fairly struck by 
several powerful fish torpedoes it is quite probable she 
would be crippled, water-logged, or possibly sunk. The 
question, therefore, presented is whether two vessels of 
smaller dimensions, each carrying two 81-ton guns instead 
of four, would not have been a safer and in some respects a 
better investment.—Zngineer 


SELF-STOPPING BEAMING MACHINE. 


Dvrrve the past twenty-five or thirty years, improvements 
in cotton machinery, though not distinguished in individual 
inventions by any remarkable advance, have been numerous, 
and, in the aggregate, extremely important. The increased 
productiveness of a mill in the present day is very much ow- 
ing to these changes. The direction they have taken is to- 
ward rendering every machine a perfect automaton, requir- 
ing much less of the supervision of the attendant. The lat- 
ter, in consequence, is enabled to take charge of an increased 
number of machines, at an expenditure of less physical labor 
and attention than before. The operative thus gets better 
wages, while production is greatly cheapened, and the article 
turned out is of a superior quality. These improvements have 
been made in every section of the spinning and manufactur- 
ing departments. One of the most recent is the application 
of a stopping motion to the beam warping mill. There have 
been many attempts to accomplish this object, each attended 
with more or less success; but it is only recently, so far as 
we are aware, that the full measure has been accomplished. 
Among these attempts, one of the most effective is the 
invention of Mr. Wm. Rosseter, which was patented by 
that gentleman, in conjunction with the late Mr. Mather, of 
Salford, Eng. 

With the aid of the accompanying engraving, our readers 
will readily comprehend the principle of the improvement. 
Our illustration represents a side elevation. The mill, as 
will be observed, in its general construction is of the ordi- 
nary form; but the half-dozen or so of falling rods are dis- 
pensed with, not being necessary with Mr. Rosseter’s inven 
tion. The yarn, coming from the creel, after passing 
through the reed and over the measuring roller, descends 
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absent, have been at their wits’ ends to supply the vacancy 
with a winder sufficiently careful and attentive to be intrusted 
with the responsible occupation of warping. 

Now, however. any winder can be taken to the warping 
mill from the winding frame, and charged with that duty 
without much fear of any mischief resulting. Should it 
happen that several threads break at a time, all must be 
pieced up before the machine can be started. In some cases, 


| when a machine has stopped through the breakage of threads 


and has set to work again, it will continue working, though 
only a part of the broken threads are pieced up. A stopping 
motion which can be treated thus is delusive and untrust- 
worthy. This cannot occur with the improvement under 
notice; all the threads must be pieced up before the machine 
can be started. 

Beneath the threads passing through the detectors, 
HD, it will be observed that there are three horizontal 
plates, parallel to each other, over which the sheet of 
warp threads passes, in close proximity. These plates are 
arranged one on each side and one between the detectors, to 
perform two duties, the first being to prevent the machine 
stopping on account of a temporary deshnen of a thread, 
and the second to enable each thread to act as its own 
‘‘fluker,” keeping clear the rings of the detector. As the 
loose fiber is deposited, it is instantly swept onward by the 
moving thread, and thus the detectors are kept free from 
liability to being clogged by the ‘“‘down” thrown off in the 
process. These plates are preferably made of brass, as this 
material affords a good background, especially for colored 
yarns, enabling the operative to perceive at a glancé whether 
all is right or not. 

The brake attached to the machine stops the beam quickly, 
yet without a shock. Two rows only of detectors are shown 
in our illustration, but more may be used, so that any rea- 
sonable quantity of ends can be put upona beam. The 
complicated methods of driving in use for some warping 
frames, such as friction disks, treadle and clutch driving 
gear, etc., are dispensed with in this instance, and a return 
to the old, simple plan of using the fast and loose pulley is 
effected. Reverting to the detector, the form illustrated at 
J, wherein the ring is cut on one side, permits the warper to 
insert the thread without taking the former from the bar 
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SELF-STOPPING 


under two small tin rollers, which, fixed in grooves, by their 
descent are sufficient to take up the slack from the creel on 
the stoppage of the machine, the small intermediate fixed 
roller sustaining the yarn, while the former descend on each 
side. The warp then ascends over the next roller, passing 
through the comb to the detectors affixed on the flat rods at 
A, thence over a series of plates to the beam. The two flat 
rods seen in section at A, and which extend across the ma 
chine, are shown in an enlarged form, GG, fitted with 
detectors. The latter are made from spring-tempered 
wire, and their two forms are shown at J, one having a full 
ring top, the ring of the second being imperfect, having a 
slot cut in it, the reason of which we will explain further 
on. The middle one of the three illustrations of the detector 
exhibits its form as adapted to fit upon the flat rods, the 
roove opening at the bottom. The flat rods are fitted with 
detectors, one for each thread, the latter holding the detector 
in the position shown at H, Fig. 2. Being, as above stated, 
made of spring-tempered wire, the detectors grip the rods 
with a force or strength sufficient to preclude any risk of 
their being dragged or jerked off by the threads while work- 
ing; at the same time they are easily removable by the ope- 
rative for any required purpose. On the breakage of a 
thread, the detector, H, drops into the position exhibited at 
A, in the same figure, thereby coming into contact with the 
oscillating bar, F, which, acting upon the adjustable connec- 
ting rod, B, draws the spring lever, C, out of the detent, and 
stops the machine. It is necessary, before the machine can 
be started again, that every broken thread should be pieced 
up and passed through the detector, raising it to its original 
position, asshown at D. On the fracture of a thread, .the 
action of the brake quickly arrests the movement of the 
beam, and it is rare that the broken end is carried above 
twelve or eighteen inches forward after passing the detector. 
The advantage arising from this is obvious—the loss of time 
spent in running the warp off the beam in search of the 
broken thread is entirely obviated, and applied to the more 
useful purpose of production. With an average quality of 
yarn, we do not think it would be a difficult matter, with this 
attachment, for a warper to superintend two mills, instead 
of one, asheretofore. This improvement will also remove a 
great difficulty often experienced by managers of mills or 
winding masters, who, when a warper has been unavoidably 
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MACHINE. 


or using a hook, and thus it facilitates piecing the broken 
threads. 

This machine is an improvement on one patented by John 
Charles Dickenson, of the firm of Messrs. William Dicken 
son & Sons, of Blackburn, which patent was granted in 
1863 (No. 452); also upon one (673) granted to Mr. William 
Rosseter, of Accrington, in the same year. In the former 
of these machines the expanding and contracting combs 
were used; and in the latter an electrical stop-motion, which, 
being found too complicated and sensitive for ordinary use, 
has been displaced for the above simple mechanical arrange- 
ment, which has been found to give perfect satisfaction to 
the firms by whom it has been adopted. Messrs. William 
Dickenson & Sons, Blackburn, are the sole makers.—Teztile 
Manufacturer. 


REMARKABLE NATURAL GAS WORKS. 


J. H. Jamtson, of Lake County, describes in a letter to 
the Lake County (Cal.) Bee the ‘‘ Kelseyville Natural Gas 
Works” as follows: But with all the rain and mud, we have 
one of the grandest sights to be seen anywhere in the State— 


that is, the gas-mound situated on the eastern boundary of | 


the town of Kelseyville, on an elevated piece of ground. 
The mound covers about one and a half acres of land. The 
gas is driven up through the surface of the soil over almost 
the entire area, and can be set on fire with a match; it will 
burn a bright blue light for hours, and can be seen for a 
long distance at night. This gas-mound belongs to John 


Kelsey and W. G. Young. They intend to put it to valuable | 


use at some future time. There have been three small shafts 
sunk on it, one to the depth of eighty feet, which sends the gas 
up very strongly, so much so that it will not burn long at a 
time; but place a tin lid over the shaft or bored well, with 
small holes punched in it, and it will burn for several days 
and nights without going out. I have seen a pipe fastened 
on to the top of the shaft and led off twenty feet, with the 
end of the pipe put into a cooking stove, and the gas set on 
fire, and a pot of cold water set on the stove, and it boiled 
in twenty minutes, and cooked eggs as nicely as eggs were 
ever cooked anywhere. This gas can and will be used to 
run machinery, and can be used to light up the town and to 
heat up stoves with but little expense. How long it has 


been in existence no one knows. It was discovered ten or 
twelve years ago. The gas burns at any and all seasons of 
the year, and gives a brighter light in the winter and 
spring. It is indeed a great natural curiosity among the 
many natural wonders of this country. 


THE SPADE GUN. 

James L. Buskxert, of St. Louis, has invented an in- 
trenching tool attachment to the ordinary army rifle, which, 
under his supervision, has been undergoing a very thorough 
and exhaustive test at the Springfield United States Armory 
for the past three weeks. The tool is very simple, being 
nothing more than an ordinary spade fitted to a recess in the 
butt of the stock, where it is carried when not in use. To 
turn the gun into a powerful spade or pry it has only to be in- 
serted in a socket in the butt plate, the work of an instant only. 
The tests showed that in less than three minutes a soldier 

| could throw up an intrenchment in soft soil sufficient to pro- 

tect him from a rifle-ball, and in five minutes the same 
parapet could be thrown up in hard, frozen ground or stony 
soil. It is constructed with sufficient strength to be con- 
tinuously serviceable, and so attached as in no way to spring 
or injure the arm. Another trial has been ordered by a 
el of line officers, to be conducted at St. Louis. he 
Secretary of War has expressed himself as highly pleased 
with the invention, and is confident of its great utility if 
adopted by the army.— Washington Post. 


NEW STEEL-MELTING FURNACES IN RUSSIA. 
By G. ARERN. 


Tue works in question, situated at Kama, about 560 miles 
from Nischni Novgorod, are Russian crown property, but are 
let on a contract for the production of 250,000 stand of breech- 
loading (needle) guns at a fixed price. In order to utilize 
the plant on the spot, it was thought desirable to add a 
crucible steel-melting plant; and under the direction of the 
manager, M. Bruneau, a Belgian, the furnaces, which are 
cheap in construction and economical in working, have been 
erected; they are gas-fired on Siemens’ principle, charcoal 
|being used as fuel. The gas producer is a shaft about 30 
inches square, inside measure, and about 11 feet high, 
about 6 feet of the central part forming the space 
for the fuel, which is consumed by air introduced un- 
series of small rectangular 


der pressure through a 

apertures in the casing wall. The top is covered by a feeding 
hopper and slide-valve like that of the ordinary Swedish 
gas furnaces, and at the bottom is an arched opening 


of about three square feet leading to the gas exit pas- 
sages, of which there are two, placed symmetrically one on 
either side of the shaft, and communicating by a short 
channel with the gas regenerators. A gas stop-valve is 
placed upon each passage, and the two are connected by an 
iron balance beam, so that when one valve is shut the other 
is open. The valves are flat iron disks with a plain iron 
stem, both parts being thickly covered with fire-clay. The 
valve edge is brought to a conical surface which bears 
against a seat of similar form. The melting hole, which is 
of rectangular section, about 3 feet long, 24¢ feet deep by 
1°¢ foot broad, takes eight pots of 60 Ibs. capacity in two 
rows. It is contained in the center of a rectangular mass 
of brickwork, immediately between the gas regenerators, 
behind which are the air regenerators, the whole forming a 
block 5 feet wide, 19 feet long, and 344 feet high above the 
ground level. The bricks in,the gas regenerators are placed 
on end, and those in the air regenerators, which are of larger 
capacity, horizontally. 

The ends of the furnace block are joine¢ 7 a flue 2 feet 
square inside, in plan, and having in the middle a valve for 
reversing the exhaust current and two small chimney pipes 
through which the waste gases are discharged into the air. 
The current is reversed every half hour, the exhaust gas 
from the melting hole passing first through the gas re- 
generator and then through that for heating the air. The 
combustion takes place in a narrow slit formed between the 
|top of the regenerator and the cover of the furnace. The 
melting hole is lined with a tempered mass of fresh and 
burnt fire-clay about 18 inches thick, the space for receiving 
the pots being slightly broader below than above; a tap-hole 
for removing slags is pierced through the center; the covers 
are made of similar refractory mass in cast-iron frame 
plates. When working upon rifle-barrel steel, containing 
0°35 to 0°45 per cent. of carbon, these furnaces make from 
five to six meltings per day; but when producing bayonet 
steel, with 0-7 per cent., or tool steel, with 1:0 to 12 per 
cent. of carbon, which are less refractory, seven meltings 
may be obtained. They may be kept fired for seven days 
as a rule, but with good pots for eight or even nine days. 
The daily consumption of fuel is 550 cubic feet of charcoal 
per furnace, which suffices to melt 24 cwts. of the milder 
quality of steel, or about 23 cubic feet per cwt. milled. One 
of the most essential points in management is the air supply, 
great stress being laid upon the necessity of providing 
largely for the requirements of the gas, both in the pro- 
ducer and in the subsequent combustion. The cover of the 
melting hole requires to be replaced from five to six times 
daily, but those of the regenerators usually last throughout 
| the week. The charge in the pots consists of refined cast iron 
jand wrought iron. For barrel steel the mixture includes 
14 lbs. of the former, 46 Ibs. of the latter, and about 2 Ibs. of 
borings and turnings (? steel). For bayonets 17 Ibs. of cast 
and 30 Ibs. of wrought iron are used. The refining of the 
cast iron is effected by melting it with an addition of lathe 
turnings, and running it into a slab, which is cooled by 
water and broken into fragments of a convenient size. 
When the steel ingots show a tendency to blow in the 
moulds, spiegeleisen, containing 15 to 20 per cent. of man- 
| ganese, is substituted for a portion of the cast iron to the 
| extent of 15 or 20 per cent. of the whole amount of the 
latter. 

The melting pots are prepared on the spot from a mass 
containing clay, old potsherds, Russian and English graphite, 
and anthracite, the following quantities being required for a 
| single pot: 
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Great care is required in the incorporation of the materials 
to obtain a mass free from air bubbles. The crucibles are 
moulded in a plunger press and allowed to dry from two to 
three months before using. With one press and about eighty 
hands 275 pots are made daily. About 30 per cent. give 
out after the first melting, the remainder being used twice. 
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There are twenty similar furnaces in the works, ten of 
which are kept fired at a time, while the rem:.ining ten are 
under repair. 








CONCRETE AND IRON AS A BUILDING MATE 
RIAL.* 


A very interesting series of investigations have been 
lately made by Mr. Thaddeus Hyatt, of New York, 
well known as the inventor and manufacturer of the 
“lens light,” upon Portland cement concrete in combina- 
tion with iron, the endeavor being to explode the now 
recognized fallacy that iron isa fireproof material, and to 
show that its use in the form of iron beams in concrete 
floors is a perversion of its natural capacity when exposed 
to the action of fire, and also a waste of metal. Mr. Hyatt 
well observes that Fairbairn, in his work on the ‘‘ Applica- 
tion of Cast and Wrought Iron to Building Purposes,” has 
led a great many to believe that iron is fireproof, and that 
all so-called “‘ fireproof” floors that have ever been made, 
with only one exception—the Safe Deposit Building—have 
been constructed in accordance with this belief. He points 
out how this fallacy has vitiated every floor construction 
made from Mr. Fairbairn’s time to this. We are ready to 
acknowledge, as indeed any one practically acquainted with | 
the subject must, the failure of those systems which com- | 
bine iron in such a way as to expose it to the action of fire, 
and especially the danger of exposing the lower flanges of | 
girders, as we find to have been the case in all earlier sys- 
tems of so-called ‘‘ fireproof” construction. Softened, in- | 
deed, by heat, the lower flange yields as a tie, and the gird- | 
er no longer performs its function. The author, like 
other recent investigators, shows that if we protect this 
vital part of the girder from the heat by covering it or ~ 
tecting it in a casing of concrete, properly compounded, a 
floor can be constructed equal in its fire-resisting qualities 
to those of the best fireproof safes. Our readers will say 
they know this already, and that there have been several 
capital systems introduced lately which completely immerse 
the iron in concrete or cover it in a casing of some non- 
conducting material (by the way, the author has omitted to 
refer to the best and latest of these), but Mr. Hyatt has 
gone further, and shown how mere flat ties and cross-bars | 
inserted in the floor or beam of concrete below the neutral 
axis can be made to perform the office of resisting tension, | 
the most vital force to be dealt with, simply and inexpens- | 
ively. In his new building in the Farrington-road (illus- | 
trated in the work before us) the author shows a massing | 
of the fireproof materials at the ceiling level, the main gird- 
ers being completely embedded in concrete. In the “lens | 
light” works Mr. Hyatt has succeeded in developing the | 
principle in the construction of illuminating fireproof Sess 
and roofs and ‘illuminating gratings,” under the name of 
the ‘‘ New Stone Light.” In some of these floors the ceilin 
is upheld by series of blades of iron, which are notch 
upon the lower flanges of cross joists, and through these | 
blades or ceiling-holders wires are inserted, forming a net- | 
work to hold the concrete which completely covers the | 
iron both on the top and bottom. Buta more simple an 
quite as effective floor is obtained by omitting the floor 
joists and substituting flat tie-irons for them, which act as | 
the tensile member, while the concrete itself becomes the 
compressive member of the beam or slab. This, then, is 
the principle of Mr. Hyatt’s system—one very similar to 
the plan used by Mr. Matthew Allen, of Tabernacle-walk 
and Stoke Newington,-and described by us some years ago. | 
Flat bars or ties of iron are introduced about 2 inches or 8 
inches deep and \ inch thick, placed about 6 inches apart. 
through which rods pass every 2 inches to 3 inches; these 
rest upon rolled joists placed about 3 feet from centers, and 
the whole embedded in concrete. The author proceeds to 
explain, in a very intelligible form and by the aid of excel- 
lently drawn illustrations, the rationale of thissystem. One 
important point is the relative amounts of compressibility 
between concrete andiron. The compressibility of concrete 
and also its resistance to extension have been investigated 
by the author. He used a bar of cement ten days old, fitted 
into a frame loosely to prevent bending, and the results 
were ‘048 inch in 50 inches in length, with a load of 1,000 

unds per square inch, the bar returning to its original 
ength on removing the load. Thus the ratio of expansion 
was, roughly, the 1,000th part of length, and if the ultimate 
compressive strength is put at 2,000 pounds per square 
inch, the final compression is given as 1-500 part of length. 
This being the case, the tensional strain will be borne by 
the iron ties in any combination of the two materials, and 
Mr. Kirkaldy’s experiments, given by Mr. Hyatt, confirm 
this conclusion. As regards, then, the compressive strength 
of concrete, we may put this generally at 2,000 pounds per 
square inch. The fireproof qualities of Portland cement, | 
the ratio of its expansion and contraction, compared with 
iron, the effect of the two in combination when heated, etc., 
have also been investigated by a series of experiments by 
Mr. Kirkaldy for the autbor.- Thus we find, from_ the 
thermal chart given, which shows the heat imparted to 








inches thick. The iron of this floor weighs per foot super 
14 pounds; weight of concrete, 100 pounds; safe distributed 
gross load, 384 pounds, or 270 pounds net. The other 
shows a floor of tie metal in blades, with cross bars runnin 
through them. The weight per foot of iron is only 
pounds, thickness of floor 14 inches, the safe distributed 
ross load being 415 pounds, or 270 pounds net. These 
‘facts show the value of Portland cement concrete as a com- 
pressive member in floors and beams, and that iron can be 
combined with it in a matter which recommends itself to 
all engaged in construction, especially to architects and en- 
gineers. Every architect will, we are sure, hail the results 
and experiments thus brought forward by Mr. Hyatt as 
tending to indicate the value of a combination of concrete 
| and iron in a safe, convenient, and economical form. Va- 
rious forms of combinations of composite beams are shown, 
with the actual fractures, under various loads, in which 
the ties are placed in various ways within the concrete, to 
which we call the attention of our readers. We may just 
remark that floors or beams of great span may be composed 
by employing the metal in gridiron form in the top and 
— the concrete forming the web connection. —Building 
ews, 


ASPHALTE. 

As found in Nature, asphalte consists of a variable pro- 
portion of bitumen, intimately incorporated with calcareous 
or siliceous matter. Its origin is supposed to be due to the 
action of heat on vegetable substances, confined in the in- 
terior of the earth, forming a liquid bitumen or petroleum, 
which has, under pressure, probably from volcanic action, 


| penetrated various limestone and sandstone formations in 


certain parts of the world. This product hardens on ex- 


| posure to the air, and forms the rock asphalte used for road- 


making, etc., a preference being given to the combination of 
bitumen and carbonate of lime, as the adhesion is better 
than with the sand. The chief sources of supply are the 
mines at Seyssel, in the Jura Mountains; Val de Travers, in 
Switzerland; Limmer, near Hanover; those in Brunswick 
and at other places on the Continent, where it is obtained as 
a bituminous limestone of a dark-brown color, containing 
from 8 to 20 per cent. of bitumen—that containing about 12 
per cent. being considered most suitable for general use. On 
being quarried it is broken up, melted, and cast into blocks, 
or ground into a powder, and can be procured in both forms 
in the market. A certain proportion of ‘ grit” is usually 
introduced into the asphalte, the quantity ranging from onc- 
tenth to quarter the bulk, and the quality, with regard to 
fineness, will depend on the purity of asphalte and the use 
to which it is to be applied. Refined bitumen or mineral tar 
is used as a flux, and by varying the proportion of materials 
a mastic can be produced suitable for any situation. 
Directions for Use.—The following instructions for fusing 
asphalte are quoted from a book issued by Claridge’s Asphalte 
Company: ‘‘The fire having been lighted in the caldron, 
put into the boiler 2 Ibs. of mineral tar, to which add 56 Ibs. 
of asphalte, broken into pieces of not more than 1 Ib. each. 
Mix the asphalte and tar together with stirrer till the former 
becomes soft, and then place the lid on the caldron, keeping 
up a good fire. In a quarter of an hour repeat the stirring, 
and add 56 Ibs. more asphalte in similar-sized pieces, distrib- 
uted over the surface of that inthe caldron. Again, cover the 
caldron for ten minutes, after which keep the contents con- 
stantly stirred, adding by degrees asphalte in the proportion 
of 112 Ibs. to 1 Ib. of tar until the caldron is full and the 
whole is thoroughly melted. When fit for use the asphalte 
will emit jets of light smoke, and freely drop from the stirrer. 
Should it be wished to convert fine asphalte into coarse, 
25 Ibs. of grit (clean and free from dust), passed through 


'a No. 10 sieve, is to be added to each 112 Ibs. of the former, 


in which case the proportion of tar will be 314 Ibs. instead of 
1 1b. for every cwt. In India and other tropical climates, 
where the asphalte is more readily fixed, an excess of tar 
should be particularly avoided.” Asphalte in a powdered 
state is also laid after being heated in iron vessels, by com- 
pressing in position with beaters and rollers, forming a sur- 
face without joint. The use of asphalte for purposes in 
connection with building operations has been derived within 
the last fifty years; evidences appear of its use, as a cement- 


| ing material, in the walls of important cities and buildings 


of Egyptian, Assyrian, and Roman construction. 


Tests.—A good asphalte should not be easily affected by 
changes of temperature, not becoming appreciably soft un- 


| der a heat less than 140° F.; should be proof against the ac- 


tion of frost, impervious to damp, hard and non-inflammable, 
plastic, tenacious, and light, fusing readily at about 212° F. 

7ses.—Asphalte is frequently used for preventing the rise 
of damp inside buildings, or as a damp-proof course in walls, 
and for covering floors or roofs when nearly flat. For foot- 
paths or roadways it wears well, but is liable to become dan- 
gerously slippery in wet weather. It is also used as a 
grouting for “sets” and wood paving. It is important that 
asphalte should be laid on an unyielding base, with an even 
and dry surface, usually formed of cement concrete. 


iron bars protected by 2 inches, 3 inches, or 4 inches thick-; Thickness and Weight.—The thickness for damp courses 
ness of concrete, that the temperature of the iron protected | should be from \, in. to 44 in.; for floors or roofs, 3 in. or 


by 4 inches of concrete, after 51 hours’ exposure to the heat, 
did not exceed 212°, or boiling point; in 84g hours it was 
450°; and at the end of 12 hours 550°, or less than the melt- 
ing heat of lead—an intense heat- being kept up all the time, 
and the concrete being red hot. By a simple diagram it is 
made clear that it is waste of metal to use iron in the form 
of beams. By omitting the web and upper flange, and 
only substituting a flat tie for the lower flange, it is clearly 
shown that equal results are obtained, it being proved that 
the upper part of the floor or beam of concrete offers an 
excess of compressive resistance to the demands of the 
tie-metal below the neutral axis; or, as worked out, we get a 
resisting fulcrum of 150,000 pounds as against 120,000 
pounds, the resistance of the metal in tension. The ques- 
tion as to whether the metal and concrete would act in con- 
cert and become united effectively is answered by numerous 
experiments, illustrated in Mr. Hyatt’s treatise. Here we 
find that all the iron bars inserted in the bottom of the con- 
crete beams were perfectly held while under strain, that 
both materials worked in harmony, and that better results 
were obtained when the metal blades were placed at the 
bottom of the section, and became tie metal, than when 
they lost the character of ties, and were made deeper—in 
the latter case the blades became so much metal lost. With- 
out going into the figures of the author, which are clear 
enough, we may refer to two sections of floors given in the 
book. One represents a floor made of 7 inch rolled joists 
1 foot apart, with a span of 15 feet, filled with concrete 10 
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Reference to Economy 
eus Hyatt. London: 


| Lin. spread in two layers, breaking joint in the bays; for foot- 
paths, * in. laid in one layer, unless on verandas, or where 
the percolation of damp (that sometimes works through the 
joints) must be avoided. For roadways, about 2 ins. is the 
usual thickness, laid either as a mastic or in powder. A 
cubic foot of asphalte weighs from 125 Ibs. to 130 Ibs. , so that 
a layer 1 in. thick will equal about 10 lbs. per foot super, 
a layer % in. thick about 81¢ Ibs. per foot super; 1 ewt. will 
cover about 14 ft. super °4 in. thick. The advantages of 
asphalte for preventing the rise or penetration of damp in 
buildings are unquestionable. For paving it is not adapted 
for buildings where the difference of temperature would 
cause the moisture in the air to condense on the surface of 
asphalte, keeping it always damp. For roadways it admits 
of being easily a as the asphalte can be taken up, re- 
melted, and relaid without loss. he danger to cattle traffic 
may be overcome by scoring, channeling, or by the insertion 
of wood — or pegs, giving a better foothold than the smooth 
surface. concrete formed with broken granite or lime- 
stone heated in the caldron with the asphalte before being 
spread—to insure thorough adhesion throughout the mass— 
forms a good roadway, wears well, and presents a rough 
surface, giving a good foothold. It is not advisable to lay 
| asphalte when in large surface, or in exposed situations, at 
| a greater slope than 1 in 10, as it is apt to run under the heat 
| of the sun, and the adhesion to surface cannot at all times be 
| depended on. It is sometimes used as a rendering on verti- 
cal surfaces—such as a lining for tanks—when a good key 

ban be procured (as in the joints of brickwork); but even 
| then the surface should not be large, not too smooth, perfect- 
ly dry, and, if possible, heated before the application. Arti- 
cial asphalte, consisting of limestone and liquid bitumen, 


has been tried for paving, etc., but it is not so durable as the 
natural asphalte. Tar paving is cheaper but less durable 
than the asphalte, and consists of a concrete formed with 
limestone and coal tar laid in certain thicknesses, and 
finished off with a coating of finer stuff, the whole being 
consolidated by rolling.—C. W. 

‘*Egbert” writes: For covering the extrados of an arch 
asphalte is much to be recommended, as in all new masonry, 
whatever care there has been exercised, there is always a 
certain settlement, causing, where ordinary lines are used, 
cracks and fissures, on account of their not possessing the 
elasticity of asphalte, and it often happens, where asphaite 
is used, that these small crevices solder themselves together, 
so to speak. The thickness necessary for coating any arch 
is not more than } to ‘5 in.’ The quantity of cement thus 
employed to cover a yard square is about 415 lbs. The 
following proportions were found by Col. Emy to be the best 
for the asphalte of Gaugeac:—21, piuts (wine measure) of 
pure mineral pitch, 11 lbs. (avoirdupois) of Gaugeac bitumen, 
17 pints of powdered stone dust, wood ashes, or minion. 
For street paving it is imperative to have under the asphalte 
a bed of concrete of lime or gravel, the upper surface being 
rendered smooth by a coating of mortar. The thickness of 
the asphalte should never be less than 14 in. to 3 in., and 
there should be always added a small quantity of pure quick- 
lime as a further preventive against the asphalte becoming 
soft under the heat of the sun’s rays. The two kinds mostly 
used in London for street paving are the Val de Travers and 
the Limmer asphalte, but the former is more generally used. 

Cost.—The Val de Travers is composed of rock from 
Neufchatel, grit, and bitumen. The cost varies from 5s. 6d. to 
9s. - square yar@ according to the thickness and quantity 
used. For roofing, asphalte is an excellent material. The 
mode of laying an asphalte roof is as follows: The joists 
must be rough boarded, then a layer of felt soaked in mineral 
pitch (concrete, sand, or cement can be used instead of this 
if preferred). The asphalte must then be laid about 3, of 
an inch in thickness, and as hot as possible.-—Butlding News, 


THE BRIGHTON ABATTOIR. 
By AnpREwW J. LAWSON. 


. COMPARATIVELY few people in Boston and its vicinity are 
familiar with the locality where the business of slaughtering 
cattle, sheep, and other animals is carried on, and which 
constitutes the market or distributing point of the fresh 
meat which the great Boston stomach absorbs every day. 

The Brighton abattoir, owned by the Butchers’ Slaughter- 
ing and Melting Association, was erected under the direction 
of the State Board of Health of Massachusetts in 1872. Pre- 
vious to this year none of the slaughtering establishments at 
Brighton were of any great magnitude, but in each the busi- 
ness was carried on in an unsatisfactory, unscientific and 
wasteful manner. The result was the existence, within a 
few miles of the center of a great city, of a great nuisance, 
endangering the health, if not the lives, of several hundred 
thousand inhabitants. 

In 1870, through the efforts of the citizens of Brighton, an 
act incorporating the Butchers’ Slaughtering and Melting 
Association was passed by the Legislature. A corporation 
was accordingly formed; the capital stock was to consist of 
$200,000. All the plans of tle works of the association re- 
quired the —— of the State Board of Health before they 
|could be used. The passage of theact met with such oppo- 
sition that not a dollar of the stock was subscribed for. 
After some modifications of the act, and a yielding on the 
part of the Board of Health, in the meantime nearly twenty 
of the slaughter houses having been closed by the Board, the 
| butchers, to whose enterprise and intelligence the success of 
the great abattoir is largely due, a new plan for a slaughter- 
ing house, etc., was devised, and the result was the accept- 





ance of the charter of the present association, 

| The amended law contemplates an abattoir some one hun- 
| dred acres in extent, in order to respond to the growing re- 
| quirements of the association, whose business is constantly 
lenlarging. In 1872, atract of land containing fifty acres, 
situated on the border of Charles River in the town 
of Brighton (since becomea part of Boston) and _ly- 
ing about midway between Brighton and Watertown mar- 
kets, was selected; but it was not until June, 1873, that op- 
erations were commenced on the abattoir. The buildings at 
that time consisted of the rendering house, a building 200 
feet long, 80 feet wide, and five stories in height; a block of 
ten cattle slaughter houses, 380 feet long, 30 feet wide, with 
sheds and yards attached; a block of six sheep slaughter 
houses, 150 feet long and 80 feet wide; the engine and boiler, 
and a block of ten stables. At this time the abattoir was re- 
garded a great success, yet it was far from perfect. Butch- 
ers, too, still continued the business outside, but subsequent 
legislation compelled them either to discontinue their busi- 
ness or go into the abattoir, which they finally did. Gradu- 
ally new structures were erected, and more butchers joined 
the association, because it was then an advantage to do so. 

In 1875, the city Board of Health passed a general order 
forbidding the carrying onthe business of slaughtering or 
rendering within the city limits. The effect of this order 
was to concentrate all such business at the Brighton abattoir, 
and the result is to-day an admirably-conducted abattoir, 
which is not a source of offense, and which is capeble of 
supplying a city of over a million of inhabitants with meat. 

Juring the first six months, to January 1, 1874, there were 
slaughtered at the abattoir 14,194 cattle and 150,000 sheep, 
or about one-third of the cattle and three-fourths of the sheep 
dressed for market in the vicinity of Boston. Since that 
time more new buildings have been crected and other ap- 
pointments and improvements introduced, including a one- 
story building, 380 feet long, used as a storehouse for the 
fertilizer made from the refuse blood, bones, ete. Includ- 
ing the cost of the land, buildings, etc., the cost of the abat- 
toir has been about $700,000. 

The slaughtering isdone on a raised floor, above a base- 
ment story, for convenience in caring for the blood and offal, 
while trap doors in the floors are used to receive the heads, 
feet, hide, tallow, etc., which are wheeled into the rendering 
house. In most of the buildings the cattle are hoisted for 
dressing by steam power. Hot and cold water are supplied 
to each slaughter house. Connected with each house is a 
refrigerator, in which all cattle are placed after having been 
dressed. These refrigerators have hanging space for from 60 
to 200 carcasses. As it is not the object of this gossip to de- 
tail the manner of slaughtering, rendering, etc., at the 
Brighton abattoir, we have merely given the reader some 
outline idea of the extent and capacity of the establishment. 
We will add, however, that the best portions of the fat 
evolved by the rendering process are tried out for making ar- 
tificial butter; the shin bones are sold for knife handles, etc. ; 
the hoofs are manufactured into various articles for use and 
ornament, and the offal removed from the stomach and in- 
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testines is carted away to be used as manure. All offal and | value of that freight would amount to £151,200, or more | list of odds and ends. The boats and nets, and other ma- 
blood are rendered and dried immediately, while fresh and | than seven times the assessed salmon rental of the River Tay, | chinery used in the capture of the fish, are also, as a rule, 
untainted. Since the abattoir was fully established, there have | which is par excellence the salmon stream of Scotland, assum- a portion of the stock in trade. In addition, there are 
fle and 1,400,000 sheep, ing that rental to be at the present time £21,000. No sta- | wooden houses for the laborers, stables for horses, piggeries, 














been slaughtered about 300,000 cattle c L ) 
while the fertilizer has ranged from 1,200 to 1,500 tons a} tistics are published that would afford a clew to the annual and other conveniences. Four-fifths of the persons er 
year. take of salmon in any of our Scottish rivers; but fishery in a cannery are of Oriental origin, and the Chinese like to 
" Since the year 1876, the business in the several depart-| economists calculate that a number must be caught every live by themselves. It may be asserted that from the moment 


The arrange-| year equal to the payment of three times the rental in order the fish are delivered at the concern till they are ready for 
ments for dressing all meats for the Boston markets and Vi- to provide for wages, machinery of capture, and admit of a shipment no hands but those of the Chinese touch them. 

cinity are now excellent. One improvement in particular, | sufficient profit to the lessee; in other words, salmon must be| As the fish are landed from the collecting boats they are 
which is greatly appreciated by all who are connected witb | annually caught in the Tay to th > amount of £63,000, which | piled up within handling distance at the dressing tables; a 
the abattoir, is the branch railroad, which connects with} gives 126,000 fish, each of the weight of 10 lbs., and say of hose able to throw a strong spurt of water cleanses the heap, 
Faneuil-Hall station, and over which beef, hides, and tallow | the value of 10s., as already stated, for the sake of com- and then the fish are laid out in long rows behind the men 
are constantly transported direct from the abattoir yards. | parison. : ‘ pS SS : who act as dressers. One of these dressers seizes a salmon 
Those familiar with this great slaughtering establishment! The question naturally arises, ‘* Will this supply of Colum- | by the gills and lays him out on his table; in a twinkling the 
know that the cattle, which are resolved into various things, | bia River fish continue?” We shall endeavor to answer that | fish is decapitated, his tail and fins cut off, and an incision 
are shipped mostly from the West; but sheep, which are | interrogation presently; meantime we desire to state some made in back and belly. The intestines of the fish are then 
slaughtered in large numbers, come from all parts of the | interesting particulars of this newly-developed business, | removed, the first man finishing his work by throwing the 
North and West. During the year 1876 something like| which, we believe, is becoming productive of freights to | carcass into a tank partially filled with water. Man number 
66,541 cattle, 322,705 sheep, and 9,869 calves were slaugh-| Glasgow ships. The trade of ‘‘salmon canning” on the | two washes, cleans, and scrapes the fish at or in his tank, 
tered; and in 1877 the number of cattle slaughtered was 74,932, | Columbia River during the first six or seven years wus of | and then passes it on to man number three, who perfects the 
and sheep 274,872. No record regarding the exact number | slow growth; the material was good enough, but a market | operation of cleaning. The salmon is now ready to be cut 
of calves slaughtered was kept, but probably the number will required to be created. The first speculators in the article | in pieces: for this purpose several are laid in » trough, and 
not exceed that of the previous year. |continued to ship large quantities, but the encouragement | by means of a crank are operated upon by knives, which 
Respecting the help employed in the establishment, among | they received was of the slightest kind. Many cargoes were divide them into the requisite lengths. A fifth Chinaman 
other items we learn that 45 men are employed in the factory, | returned to those who shipped them, and others were sold | then operates upon them with great dexterity, cutting them 
50 in the slaughter houses and about 30 in the fertilizing de- | at a loss; but the dogged perseverance of the pioneers of the | longitudinally at a pace that is fearful to behold. As the 
Some 150 horses are also employed in and about | trade was at length rewarded: the public in time took kindly | slices accumulate they are carried off in baskets to another 
Y to these canned fish, and now the demand is said to exceed | set of men, to be placed in the cans. It is neediess to say 
increased during the last few years. The pay of the butch- | the supply! ; ia. i _ _ | that the salmon, —— as it has been operated upon, has 
ers varies, and is much larger than one would naturally sup-| __ “‘ Astoria,” of romantic and historic fame—Astoria, in | all been manipulated according to a plan previously laid out. 
pose it to be in these times of business depression, when the | Oregon—may be said to be the headquarters of the com- | The pieces are so cut that they exactly fit the tins into which 
Their average pay | merce in canned salmon; and that town or city has recently | they are packed, the thick and the thin of the fish being 
per day is $3 and $5, depending on skill; and the factory men, | taken a jump in the way of progress because of this new trade, | deftly put in in alternate layers, a little spoonful of salt hav- 
as well asthe majority of the other workmen, command about | and from being a station of the fur traders, and more re- | ing previously been placed in each can. As has been stated, 
$2 per day the year round. | cently a mere fishing village with the appendage of a couple | the cans are made on the premises in the necessary quantities 
Before the Brighton abattoir was established, the system | of sawmills, it has rapidly become a place of importance, and with astonishing rapidity. So soon as they are filled 
of accounting the number of farm animals received at Bos- | With great hotels and a newspaper. The Columbia River is to within a quarter of an inch of the top the covers are 
ton was far from perfect, but perhaps none the less correct. | @ stream of great magnitude—probably as large as all the soldered on, so as to make them ready for the cooking- 
From i863 to 1872 the number of cattle received was| rivers in Scotland would be if they were to flow in one vast house. Arranged on frames, containing ten dozen each, the 
1,224,036, the number of sheep 3,950,900, and the calves ag- body of water—and, as the figures relative to the shipment of filled and closed cans are lowered into a tank filled with 
gregated 146,000, while the fat hogs figured up 1,746,000, | its fish disclose, it must be the home of millions of salmon. | steam, and large enough to hold 600 cans. After remaining 

pigs 181,000. | The trade in canned salmon has during recent years extended | an hour in this steam-bath they are then tapped with a ve 
Closely identified with the Brighton and Watertown stock | to other rivers than the Columbia, and flourishing ‘‘can- | sharp instrument and allowed to ‘‘ breathe” or “blow off,” 
yards, the abattoir reflects, in a dead and dressed form, so to| neries” are at work on the Umpagna, Frazer, Roque, and | which simply means that the air with which they are filled 
speak, one of the finest slaughtering establishments in the | other waters; but for the present fishing for salmon on the | is allowed to make its escape. The next process is to place 
whole country. The animals received here were, perhaps, only | Columbia is quite sufficient to engage our attention. Cap- | the tins of salmon in a bath of boiling salt water for a period 
a week or ten days before over a thousand miles away, west. | ture begins in the latter part of April and lasts to the end of of two hours. After being taken from this boiler they are 
ward mostly, in the midst of the flesh-producing region. A July, embracing a period of three months. The fish are free | allowed to stand till they become quite cold, when they are 
careful estimate of the population of the eastern cities shows | to all who choose to take up the business of their capture, | examined with care to see if they have assumed the proper 
that about 5,060,000 of people must receive their meat by car, no rent or tax of any kind, so far _as we know, being ex- | shape. If concave the tin is passed on to the painter to be 
transportation, and that three-fourths of such meat must be| acted. The article to be traded in being free, only the wages finished; if curved, then it is condemned as being unfit for 
carried 1,000 to 1,200 miles. The people of Boston and its vi-| of the fishermen and the laborers employed in the boiling exportation. In some canneries the filled tins are ra idly 
cinity, representing 750,000 people, are fed mostly in this way, | factories require to be paid, and, of course, the interest on dipped in a composition with the view of still further keep- 
and the abattoir at Brighton is the place where the animals the amount of capital sunk in the business must be taken | ing out the air; in others they are only painted on their ends. 
are slaughtered. Banks, hotels, etc., are in the immediate | into account. To set up a thorough-going ‘‘cannery” re-| After being labeled they are then packed in the boxes in 
vicinity of the abattoir, and drovers and others find no diffi- | quires an expenditure of something like £10,000, indeed | which they are to be exported, previous to which each can 
' 50,000 may be sunk with advantage in the salmon-curing is thoroughly sounded to know if it is all right; if it emits 
business of Oregon. Before describing the economy of a | the proper ring—and the ear of an expert workman speedily 
‘cannery ” we must say something about the capture of the | detects a flaw—then it is ready for the market. Every 
GLASS MILL STONES. fish. For the purpose of comparison with our home fish, | ambitious workman is anxious to have as few ‘‘swelled 

A RECENT contemporery contains an account of the inven- the Columbia River salmon have already been averaged ata heads” as possible. - a ; 
tion by a Mr. Meissner, of Thorn, Germany, of mill stones weight of 10 Ibs. each; but, as a matter of fact, those hitherto Preparations for the work of curing begin in the canneries 
made of crystal glass. The inventor was first led to the captured have been, as a rule, much above that size. It may | about April 1, and as the season is a short one it is requisite 
construction of glass mill stones by noticing that the finest be set down that while, as at home, occasional salmon are | to make hay while the sun shines, or, as it must be said in 
wheat flour was produced by th we French buhr stones which taken which weigh from 50 to 70 Ibs., the great run of the | the case of this trade, while the salmon are running; and 
were of the most close and glassy texture and composition. | Columbia River fish range from 15 to 40 Ibs., and may be from the middle of the month the work is carried on at a 
The manufacture of these glass mill stones is conducted in a| averaged overhead as twenty-seven pounders, The salmon high-pressure rate of speed, and’ by means of the division of 
manner very similar to that of the French buhr, and is thus | of the Columbia River are taken in various ways, the pro- labor which we have indicated, as many as 25,000 cases of 
described by our contemporary : Eight equal-sized pieces | prietors of the canneries not being particular about the four dozen tins can be prepared and filled by a gang of 
of glass, containing nine cubic meters each, are used as'| method of capture. Many of them are taken in weirs and seventy-five men. Such an establishment requires fifteen 
nuclei; the center piece of granite is kept open at the eye | in other fixed traps of various kinds; but the majority of the | fishermen, each of whom has an assistant. The fishermen 
and is bound to the outer form with cement. The glass | sh are secured by means of a kind of purse net, the meshes | work by contract, and they have now become an important 

mill stones are sharpened just as the French. Thus far the | of which are 8\¢ inches, so that very small fish are judi- factor in the business. Some years ago the fishermen onl 
furrows have been cut with knife picks and the dressing has | Ciously permitted to escape capture, the larger salmon being | charged 20c. for each salmon they supplied, whether it 
been done with pointed hammers; but the inventor is of | ‘2¢ most productive and the easiest to manipulate. The | were large or small. With the advancing prosperity of the 
the opinion that the furrows can be much more profitably | fishermen who contract to supply a cannery, with their as- trade these necessaries of its existence increased their charges 
cut with the diamond dressing machine. It is claimed that | Sistants, start a little before sunset to their various stations. | to 25c., 30c., and 35c. respectively, and last year they de- 
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these glass mill stones do not wear away any faster than the | sarge concerns keep a steam-tug, eapable of hauling after it mande d and received 50c. The cannery proprietors had 
French, and their producing ability, according to the in-|® considerable number of boats, which are left at points of | previously resolved that they would not pay more than 35c., 
‘ . ° the river agreed upon—a method of working which econ- | but the fishermen carried the day. It is not impossible but 


ments of the abattoir has materialiy increased. 


partment ‘ 
the establishment. The hide trade at the abattoir has greatly 


prices for most kinds of meats run low. 


culty in pursuing their vocation here.—Boston Cultivator. 
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Siar tencet A nding orden gg = ‘100 niigremetn of omizes time, especially when the wind is unfa vorable. Much | that this year a further rise may take place, the fishermen 
flour per | at 22 i ia). 50 ne skill is required to work the kind of nets which are used. | having their own views as to what remuneration should 
per hour (about 220 Ibs. avoirdupois), 50 per cent. of a tani tuond oa iderabl oat a : Ps se f 
which is a fine grade, and the run in no case grinding warm. | New hands require to serve a considerable apprenticeship | be paid to them. Half a dollar is not a large sum to pay for 
Two pair of class mill stones are at present in use. one in| efore they become anything like successful; but most of |a salmon weighing 27 Ibs. Salmon at 1d. per Ib. weight 
Ps ger foggy Sy ote I . nartiea using | the old stagers are certain and keen killers, and will filltheir look marvelously cheap, but the heads of the trade assert 
Thorn and the other in Borkendorf, and the parties using - . s é : 
them at the latter place re ; san sont easily | DOat while a greenhorn at the business will only have netted | that 1d. added to the price of each can means a large falling 
place report that they grind more easily : - - , ; ; : ; : : 
and cooler and produce finer and lighter flour than the|® few fish. There are various kinds of salmon in the Co- | off in the business. The tinned salmon yield, or have re- 
5 . > , . 7 . »etoe . _ , wie . RB « . > , 2 9 
French bubr stones. The grist is said to be drier, much | /@m™bia, some of which are not so much esteemed as others. | cently yielded, $6 a case landed in Liverpool—that is, 25s. 
more woolly, and looser, and the hull is better and more | At the canneries the ‘* white salmon, so-called, is worthless; for forty-eight cans of 1 Ib. each. The retail price of the 
thoroughly separated from the kernel. The special claim|%° *@0 is a variety called *‘ the hook bill;” then, again, a | commodity averages about 1s. per Ib. in Great Britain, and 
put forth fh the glass mil! stones would seem to be that they | V@tiety taken im the Willamette River, at Oregon City, is it is largely sold in Glasgow and other Scottish cities and 
generate less warmth than buhr stone, and when running excellent when eaten fresh, but it does not can well, from its towns. : : : 
are almost cold; and with grist and middlings they really ack of oil. Doubtless, if we could obtain specimens of | We must now consider the question of how far this large 
fun quite cold. ‘The invention is at least original and new, these fish we would find them to be of one breed, but in dif- trade in salmon has affected the supply and the breeding 
and as such will no doubt attract the attention of our Amer. | ferent stages of growth; but we are at any rate unable to power of the Columbia River. The numbers of salmon re- 
ican millers, who are at present so keenly alive to every im- | Tecognize them scientifically by their local names, The ported as taken annually for some years past would ‘appear 
provement made in the machinery applicable to their busi- | fishermen work all night, and in the morning they either re- | incredible ‘were they not vouched for by Messrs. Gillon & 
ness.— Mili Stone. turn direct to the cannery, if the wind is favorable, or they Co., of Leith. A New York paper stated some months a 
: deliver their fish to the collecting boat belonging to the con- | that 12,000,000 salmon had been taken from the Columbia in 
THE COLUMBIA RIVER TRADE IN TINNED cern for which they fish. : are ; |one year! That statement -is, however, an obvious exag- 
SALMON. As has been stated, a considerable capital is required to | geration; pounds weight must, we think, have been meant. 
, : F : found one of these concerns. Some of them are running on It must be borne in mind that the fish are all captured on 
WE have just been placed in possession of a series of facts | money borrowed for the purpose at the rate of 24 per cent. their way to the spawning ground, and that consequently the 
and figures illustrative of the commerce in American pre-| per annum! Canneries, as a general rule, are so planned as number of eggs deposited must annually be decreasing, and 
served salmon, which, we believe, will be new to most of our) to protrude upon the water, and with this view they are so the supplies of future years thereby endangered. That an 
readers. Although the trade ir tinned salmon began some) far erected on piles. There are good reasons for this, the impression has already been made on the breeding stock of 
sixteen years ago, it has only attained to the gigantic pro-| first of which is that the receipt of the salmon is rendered the Columbia River we have the best means of knowing, 
portions which we have now to record during the last four| easy; secondly, the cases can be more readily sent on their | Professor Stone, one of the Fishery Commissioners of the 
years, when the total output of the various fisheries was as| way to the freight-bearing ships; and thirdly, the water is United States, having proceeded to Astoria to make inquiries 
ollows: In 1873, 102,733 cases; in 1874, 291,021 cases; in| an admirable scavenger, which carries away all the débris, | on the subject of the decreasing supplies, and the proprietors 
1875, 244,178 cases; and in 1876, 415,218 cases. In the lat-| asking no questions. The best canneries are erected in the of the canneries having subectibed a sum equal to £5,000 to 
ter year the trade in tinned, pickled, and smoked salmon | form of a horse-shoe or circle, so that no space is lost; and | aid in the propagation of salmon. The area of the Columbia 
represented the enormous take of 10,000 tons of fish! During | also that labor may be better economized, both ends of the River, it may be mentioned, is of great extent, embracing, 
last year the total shipments to the United Kingdom | horse-shoe abut on the river, and the newly-caught fish taken | as it does, 283,400 square miles, and the fish run up the 
amounted to 210,348 cases, each case containing 48 tins, in| in at the upper point are sent out at the lower end ready to | stream to a distance of 400 miles from the sea. In Novem- 
each of which there is one pound weight of salmon. The) be forwarded to Europe. The course of work is well econ-| ber last it was known that the supply of salmon for the 
remarkable fact of one ship, the British Army, landing at| omized, and largely performed by ‘‘John Chinaman,” with-| present year would be far under that of last year, which, 
Liverpool 55,000 cases, representing 1,350 tons, of Columbia | out the aid of whom the trade would never have reached its again, was less than in the season of 1876 by nearly 100,000 
River salmon, was recently recorded in our own columns. | present dimensions. The skilled fishermen only are white cases. The shipments to Europe are also affected by sup- 
The magnitude of this importation will be understood if we| men, natives of the place, and familiar with the work of plies sent to the Australian colonies; 62,482 cases were sent 
compare it with the annual produce of the commercial salmon | fish-capture, but the Chinese laborers are so invaluable that there last year, and the demand is on the increase. Contracts 
fisheries of the River Tay. The quantity thus brought to| none of the cannery proprietors would exchange them for | for the present season were offered to the canning houses at 
England represents 3,024,000 lbs. weight, and, assum-| white men. Each cannery is complete in itself, has its own | an advance of twenty per cent. on former prices, but these 
ing an average weight of 10 lbs. per fish, we thus find| sawmill and carpenter's shop, and also makes its own tins. | offers were declined. 
that 302,400 individual salmon were required to make up the | The plant of a cannery includes its site, and, of course, the| This story of the Columbia River is the old story which 
cargo of the British Army. At asupposititious price of 10s. materials of which it is made, as also troughs, tools, and | has been told of every salmon stream we ever heard of. 
each, which is at the rate of is. per pound (which price, | benches for the operatives; a steam boiler for cooking the | First, the stock of fish is exhausted by over-fishing, and then 
however, is only assumed for purposes of comparison), the| fish; tin, solder, paint, boxing materials, and a numerous ' money is expended right and left to try and repopulate the 
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river! ‘After the steed is stolen be careful to lock the 
stable door,” is a proverb that well illustrates the want of 
that thrift and foresight which results in the killing of the 
goose for the sake of its golden egg.—Glasgow Herald. 


ROBERT COLLEGE, AT CONSTANTINOPLE. 


By Rev. Georce Wasusurn, D.D. 


Rosert CoLuece was founded by C. R. Robert, Esq., of 
New York, and its first President was Rev. Dr. Hamlin. 
It opened in 1863, and occupied its present buildings in 
1871. Mr. George H. Corliss, of Providence, R. L, Mr. 
Remington, the rifle manufacturer, and others have since 
contributed to its endowment; $5,000 has just been con- 
tributed in Boston to aid its students, who are reduced to 
poverty by the war. It is now under the charge of Rev. 
George Washburn, D.D.; Rev. A. L. Long, D.D., a dis- 
tinguished scholar of the Methodist Church; Professor 
Grosvenor, a graduate of Amherst; Professor Savage, of 
Dartmouth, and twelve other gentlemen of various nation- 
alities, 

It has been in every way a success. Before the war it had 
230 students, and its income from them was enough to pay all 
its current expenses, including salaries. Even now it has 
118 students, in spite of the terrible distress caused by the 
war. 

It has made a deep impression upon all the nationalities 
of the empire. They never cease to look upon it with won- 
der, and to speculate upon the probable motives which led 
Mr. Robert to establish it. It has not only stimulated the 
government and the people to new efforts to improve their 
own educational system, but has prompted individuals to 
contribute large sums to found and improve native institu- 
tions. Many of its graduates have become teachers in these 
native schools. 

The Armenians, Bulgarians, and Greeks constitute the 
greater part of the students; but twelve other nationalities 
are represented, and almost as many religions. Contrary to 
the fears of many, no difficulties have ever occurred between 
the students growing out of national or religious difficulties. 
In the studies of the course these students compare favorably 
with those of the best New England colleges, though they 
lack that unconscious education which American boys re- 
ceive all through their youth ith the churches, the lecture- 
room, the newspaper, and in a thousand other ways. 

Many difficult problems have come up for solution in de- 
termining the course of study, which was intended to be 
similar, or at least equivalent, to that of New England col- 
leges. For example, the question of the study of the an- 
cient languages: it is not a simple question, as it is in Amer- 
ica. The question must be answered in Constantinople very 
much as it would have been in the tower of Babel, if it had 
been proposed to add one more language. Fifteen ancient 
and modern languages are and must be taught in the college, 
and if the students were left to their own choice they would 
study them all and nothing else. The language of the col- 
lege is English. Every student must learn this thoroughly. 
Exch must take a thorough course in his own language, and 
in the ancient language from which it is derived. All need 
French and German, and as Turkish is the government lan- 
guage, all should learn this. This cannot be thoroughly 
learned without the study of Arabic and Persian. 

In view of these facts, no one can be surprised that ancient 
Greek is not obligatory, and that Latin is studied only two 
years. If the students had not a special aptitude for learn- 
ing languages they could never get through the present 
course in the five years allowed. The Armenians and Bul- 
garians are good mathematicians, but the Greeks are not. 
The natural sciences are new and fresh to all the students, 
and many become deeply interested in them. 
studies excite still more general interest, and the mental de- 
velopment of the students is more marked and rapid in con- 
nection with these studies than any others. 

The college has a valuable library of 6,000 volumes, and 
every effort is made to cultivate the habit of reading and in- 
dependent research. As it is the first acquaintance of the 
students with a general library, they need to be taught how 
to use it, and their interest in it needs to be carefully de- 
veloped. This is generally a work of two or three years. 

These facts have been mentioned simply as an evidence 
that Robert College is an object of interest from an educa- 
tional as well as from a philanthropic point of view. It has 
been no easy or simple matter to establish an American col- 
lege in the midst of the decaying civilization of the East, 
and, having established it, to secure the confidence and re- 
spect of the many nationalities of the Ottoman Empire. 

his has been done, and the college has stood unshaken 
through the wars and tumults of the past two years. It is 
to be hoped that England and Russia will not aggravate the 
distress of the people of Turkey by continuing the war. If, 
however, they commit this crime, the college will not be 
closed, but continue to suffer with the people. —New England 
Journal of Education. 


JOACHIM JOHN MONTEIRO. 


A Few days ago we recorded the melancholy fact of the 
death of this enterprising African traveler. We have since 
been favored with a few particulars of his life and labors, 
which appear to us to demand more than a passing word of 
recognition. His work on ‘‘ Angola and the River Congo” 
(Macmillan, 1875) is still fresh in the mind of the public, and 
has been made doubly interesting through the recent travels 
of Mr. Stanley. Mr. Monteiro commenced his scientific 
education at the Royal School of Mines, under the late Sir 
H. De la Beche, and at the College of Chemistry under Dr. 
Hoffmann, at both of which places he obtained first-class 
honors. His first visitto Angola was in the year 1858, when 
he went to work the Malachite deposits at Bembe, in that 
province, and also the blue carbonate of copper. 
tained honorable mention in the International Exhibition of 
1862. It was while working these deposits at Bembe that 
the King of Congo came down to pay a visit, and was re- 
ceived with all honors. A very curious letter from this 
king, asking for a ‘‘ piece of soap to wash his clothes with,” 
is now in the possession of the British Museum. 

It was during his stay at Bembe, and while exploring the 
country round, that he discovered that the fiber of the Adan- 
sonia digitata was so valuable for the purposes of making 

per, but it was not until 1865 that he returned to the coast 

or the purpose of developing this extraordinary discovery. 
He continued to work this enterprise for many years, so as 
to fully establish the claim of this fiber to being the most 
valuable natural product for paper-making. Paper made 
exclusively of this fiber is scarcely to be distinguished from 
parchment, and it is owing to this remarkable quality that a 
small percentage of the fiber enables the manufacturer to 


Philosophical | 


This ob- 


| utilize substances which would be otherwise useless. While 
at Bembe Mr. Monteiro procured some of the most interest- 
ing birds, and although the results of his first collecting 
were perhaps not so important in regard to novelties as those 
made later on, the value of this, our first contribution to the 
avifauna of Inner Angola, will never be underrated by or- 
nithologists. In September, 1866, he accompanied Mr. A. A. 
Silva, the United States Consul, on an ascent of the River 
Quanza for the purpose of opening up the country to trade, 
and the natives were greatly astonished at their first expe- 
rience of a ‘‘smoke vessel.” In April, 1873, he had the 
| brothers Grandy as his guests at Ambriz, and supplied them 
with beads and goods for the arduous undertaking assigned 
to them by the Royal Geographical Society, of endeavoring 
| to discover the sources of the River Congo, and of aiding 
| Livingstone should he cross the continent and make for the 
West Coast. Mr. Monteiro accompanied the brothers Grandy 
five days inland. He explored the Congo as far as Porto da 
|Lenho, in a steamer belonging toa Dutch house at the 
mouth of the river; and it was while on this expedition that 
| he met by appointment, and at their desire, nine kings of 
| Boma, whose curiosity he greatly excited by being the 
owner, as they said, of the first white woman, his wife, 
| they had ever seen, and from her hand the kings were 
| greatly pleased to receive a ‘‘dash” or present. 
|" Mr. Monteiro was honored with the friendship of Dr. 
Livingstone, who strongly desired him to accompany his 
expedition as mineralogist, but this wish he could not accede 
to, owing to his engagements in working out the fiber-scheme 
|on the West Coast. His researches in the natural history of 
| Angola have been of great importance to science. Among 
| the many botanical specimens which he forwarded to Eng- 
|land may be mentioned the plant and flowers of Welwitschia 
mirabilis, from which Sir Joseph Hooker was enabled to 
compile his splendid monograph of this extraordinary plant; 
besides many parasites, orchids, etc., which have been 
}named after him. Perhaps the most interesting animal dis- 
/covered by him was the beautiful little lemur (G@alago mon- 
teiri), and the well-known chimpanzee, ‘‘ Joe,” which lived 
so long in the Zoological Gardens, was also brought to 
England by him. His second collection of birds was de- 
scribed by Dr. Hartlaub in 1865, and contained many new 
species, the most interesting of which were a Hornbill (Zockus 
monteiri) and a Bustard (Otis picturata), while he also pro- 
cured a living specimen of the splendid Plantain-eater 
(Corythaix livingstonti) discovered by Dr. Livingstone in the 
Zambesi country. 

Mr. Monteiro’s eighth, and, as it has unfortunately proved, 
his last visit to Africa, was one to Delagoa Bay, and here he 
expired, after a severe illness, on the 6th of January last. 
In company with his wife, who contributed so largely to his 
natural history collections, at which she worked with equal 
courage and zeal, he had set himself to develop the mineral 
}and natural products of that Portuguese possession, and had 














| already sent to England many valuable specimens, when his | 


| untimely death put an end to all his projects. There can be 
no doubt that Angola, to the elucidation of the natural his- 
tory of which Mr. Monteiro contributed so largely, still 
presents a fine field for the collector, and it is to be hoped 
that some one will be found who will continue the researches 
so well instituted by the deceased traveler.—Nature. 








DETERMINATION ~. THREADS OF FLAX AND 


vr . 


On untwisting raw flaxen and ‘hempen threads, we 
do not at first notice any difference between them and 
the original fiber, but under the microscope the ele- 
mentary fiber becomes observable, and researches in 
this direction we owe to a German, Mr. Ludicke. 
Independent of the paper manufacture, in which 
|the length of fiber, according to Aimé Girard, must be at 
| least fifty times its diameter, there is no industry besides the 
| textile for which the length is of material importance, and 
for the spinner it cannot but be of advantage to determine 
| the number of yards which a certain weight of fiber—say, 
a gramme—can furnish, or, in other words, how fine the 
; Same may be draw n out, 
| experimented on different varieties of fiber, with the follow- 
ing results : 





Meters per gramme. 
4-441 


Hemp, common, coarse quality........... ° 
- Manila, medium quality ...... «eee 5670 
- Italian, finest quality.......... «e+» 6°006 
Belgian flax, finest quality............... . ca 
eer ae ees ihicanesenees «+» 8280 


In order to separate the jute under the microscope, it was 
necessary to employ chromic acid, mixed with a little sul- 
phuric acid. It is remarkable that jute, from which only 
lower numbers are spun, and the fibers of which could only 
| with great difficulty be mechanically separated, should give 
| the greatest length. With the exception of jute, whose use 
will always be restricted on account of its liability to sepa- 
rate under the action of water or moisture, there is thus no 
vegetable fiber in which so great a fineness can be obtained 
as with flax. 


BLEACHED AND WASHED LINEN AND HEMP 
THREADS. 


WHEN the natures of flaxen and hempen threads unraveled 
| from old cloths are investigated under the microscope, one im- 
| portant point becomes noticeable, viz., in flax (a fiber which, 
as we have already remarked, contains a number of knots), 
while in water, the fibers become silky, highly flexible, and 
completely detached; with hemp, however, there are still 
a great number of unseparated parts, or bundles, formed by 
the fibers adhering together. In flax, the points seem very 
much bruised; they are replaced by a kind of pencil 
formed of fibers, which themselves are split and often con- 
siderably divided one from the other. In hemp a great 
number of the ends are still intact, and retain their primi- 
|tive forms. This leads to the conclusions—1. It is to this 
peculiar constitution of flax that the use of lint in prefer- 
ence to cotton in surgery is due, and that the theories on 
this point, believed in generally, are erroneous. It is said 
that flax is employed because its soft and rounded forms do 
not irritate the wounds as cotton would. But what is less 
round than flax? We explained in our first article that its 
| form is polygonal in the sections, and that its ends are very 
\sharp. The truth, however, is that hard though they may 
be, the finely divided fibers of flax absorb pus and other 
secretions better than any other more rounded or hollow 
substance. Others say that flax is open at the ends while 
| cotton fibers are completely closed, but against this must be 
| set that it is almost established that flax is pointed at the 
| ends, and, as far as can be seen, but little, if at all, open at 
| its extremities, the fact being that it is simply more spongy 
| and more porous than cotton, 2, That for underclothing 




















To ascertain this, Mr. Ludicke | 








which is to be ironed hemp should never be used, but, 
as far as durability is concerned, it may be of advantage 
to use it for articles which have only to be washed, such 
as sheets, etc. In ironing the flax fibers are flattened, 
which treatment they withstand without injury, assuming 
easily almost any shape which is given them In hempen 
fabrics the filaments are bundles of fiber, and if forcibly 
bent, the latter being surrounded by gum, are finally 
broken. 3. As regards durability, goods of linen or of 
hemp should always be preferred to such manufactured 
from a mixture of both; in the latter the flax fiber gets 
thoroughly disengaged after several washings. and also 
becomes quite cut by the hemp fibers, which latter, bein 

in rigid and compact bundles, only separate under unusua 
circumstances, 


MIXTURES OF FLAX AND Hemp.—In order to ascertain the 
mixture of these two materials, the following process is 
recommended: Having set the microscope to the strongest 
objective, the ocular micrometer is replaced by a small sheet 
of glass, containing two series of parallel lines, spaced at 
equal distances, each series intersecting the other at right 
angles, thus forming a number of small squares, the glass 
plate being moved in such a manner that each square cor- 
responds nearly to a small portion of the fabric. On a piece 
of paper divided in two columns, one for hemp and one for 
flax, is noted the quantity found of each of the two sub- 
stances in every square. In adding the column the propor- 
tion of the two textiles in the web under examination is 
thus pretty accurately determined. 


A SENSITIVE GELATINE EMULSION PROCESS. 


To such of your readers as will carry out every point 
faithfully to the letter I can hold out full hope of success. I 
shall keep nothing back, so that it will lie with them to get 
the same rapidity. We shall have all the materials in com- 
mon excepting one, and that is the washing water. 

First, then, the light. I have tried ‘‘ warranted non- 
actinic” and ‘‘ tested by spectrum analysis” glass, and can 
print transparencies through two thicknesses of such in 
about thirty minutes. Procure, therefore, from a glass 
merchant, some of the darkest shade of ruby, and use two 
thicknesses for daylight and one for lantern. This is posi- 
tively necessary, as we are to use a very powerful developer 
upon a very sensitive plate. If gelatine workers were care- 
ful on this point I think we should hear less of ‘‘ organifiers” 
or ‘‘ want of density” than at present. I never have any 
trouble on that score, because no actinic light having 
touched the emulsion, I can apply any amount of develop- 
ment without any danger of fog. 

To make “assurance doubly sure,” use a ruby-colored 
hock bottle, and with two eight-ounce decanter-shaped bot- 
tles made of test tube glass to stand heat—procurable at 
Rouch’s, and, doubtless, elsewhere—weigh out for a ten- 
ounce emulsion— 


” 


Bromide of ammonium.............0+6. 


7 grains. 


pO ES ears =e... 
er 266» emarienasess ae 
Eee 1 ounce. 


Use Nelson's ‘‘No. 1 photographic gelatine,” for with the 
opaque sixpenny packets you can have irregularity, red 
fog, and frilling. Place aside four ounces of water for the 
bromide and two ounces for the silver; dissolve the bromide 
with heat in one of the test bottles in one or one and a half 
ounce of water; pour into the hock bottle, swill out the test 


| tube with the remainder of the four ounces set aside for the 


bromide, and also pour in. I do it by heat to insure all being 
dissolved, as it does so very slowly after the gelatine is in- 
serted. The four ennmesel conan being now almost cold, 
add the gelatine, shake up well, and place in two or three 
gallons of water at 90°. I usea fish-kettle with lid. In 
two hours the bromized gelatine will, after well shaking, be 
quite liquid, and also nearly at 90°. Now dissolve the silver 
in the other test bottle by heat in one ounce of water, cool to 
90°, and pour in; use the remainder of the two ounces set 
aside for the silver to swill out, heat to 90°, and pour in. By 
being so particular we get regularity and are able to mix 
the plates of different batches, which is a great boon. 
Shake the emulsion very briskly and replace in the kettle for 
two, four, or seven days, according to rapidity required. 
The temperature should never be over 90° ; if you do not let it 
exceed that you will not have red fog. ‘‘ Cosy” it up with 
flannel, and it will not lower many degrees during the night. 
I, however, use a stove two feet across and place it on that; 
a faint gas jet below keeps it always at 90°. I shake up 
every twelve hours. If washed in two days the emulsion is 
rapid and dense; in four days more rapid and less dense— 
quick enough for any drop-shutter known, when developed 
as below. Some that I kept for seven days, with drop- 
shutter and dull February morning pebbles close to the 
camera, were perfectly exposed. The negative was thin un- 
der ammonia, but bore intensifying to any extent. 

Cool the emulsion in a bottle not smaller than a Winches- 
ter quart, and wrap it up in brown paper to exclude all light 
except the lip of the neck. Let an India-rubber tube go 
quite to the bottom of the bottle to stir away those layers of 
water which, on account of greater specific gravity & rea- 
son of the salts they now contain, would otherwise remain 
there. Wash for twelve hours; a dribble is sufficient. Upon 
melting you have eight or nine ounces of emulsion; add 
three-quarters of an ounce of pure alcohol, heated to 90°; 
fill up with water (also warm) to ten ounces, and coat. The 
plates should be only lukewarm, or you will have red fog. 
Expose afew plates with small stops—instantaneously; 
gradually increase the size of stop or length of time. 

To develop I use for 614 x 434 one ebonite tray 814 x 
614 for ammonia, one ditto for silver, and one 10 x 8 to cover 
over either during development to keep all light off. After 
soaking a minute pour the following quickly along that side 
of the tray which is not occupied by the plate, and by rock- 
ing the dish suddenly send it sweeping over the plate (it is 


developed in five to twenty seconds): 
Pye... peevcccivecocceses covcesoscese 2 rein. 
Bromide...... ERASE NNee SOD 0R" cenene none, 
Pure undiluted liquid ammonia...... 1 to 10 drops. 
Wiens, Kckkedechamenes oe mEKw eS 1 ounce. 


Do not flood with pyro. first or you will render the plate 
slower, nor add more pyro. or you will again slow the plate, 
and, moreover, have it too dense. If the exposure has been 
sufficiently short you should have a dense negative with 
bare glass for shadows almost as soon as the developer has 
covered it. A 10 x 8 Dallmeyer triplet, with drop-shutter, 
would require in good light (say) four drops of ammonia; if 
bad light, eight to ten drops. A six-inch single lens, in good 
light, would require (say) one drop; in bad light, four drops, 
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If much ammonia be used and the plate be not developed in 
half a minute, make fresh developer and wash the plate. 

Being now in possession of some extra sensitive plates, 

ut one in a thick book, and, having placed it five or six 

inches from your ruby glass window or lantern, draw out 
the plate one-third for a few minutes; again draw it out 
further one-third more for a short period. You will then 
have the film in three divisions, as it were—one portion not 
having been exposed to the red light and the other two por- 
tions having had different exposures. Now develop, and 
use (say) three drops of ammonia. If your light be still at 
fault the exposed portions of the plate will fog; in that case 
use another thickness of ruby glass. 

Finally, I need scarcely wish success to those readers who 
desire the same rapidity as my negatives alluded to in your 
last issue exhibit, because success is certain, provided no 
modifications of the foregoing particulars are made.— 
CHARLES Bennett, in British Journal of Photography. 


PHYSICAL SOCIETY, LONDON. 

Transmission of Vocal and Other Sounds by Wires.—W. J. 
Mrixar, C. E.—The author wasled mainly by a consideration 
of the manner in which sounds are conveyed through walls 
and partitions, to make an extensive series of experiments on 
this subject, from which he concludes that conversation can 
be carried on at considerable distances by simply employing 
stretched wires provided with suitable vibrating disks. In 
ene experiment two ae wires were attached to points on 
a telegraph wire 150 yards apart, and breathing, singing, etc., 
were distinctly audible; by stretched wires extending through 
a house and provided with mouth and ear pieces in the sev- 
eral rooms, conversation could be carried on without diffi- 
culty. The materials employed for terminals were very 
varied, and the vibrating disk, whether metal, wood, India- 
rubber, ete., was generally formed as a drum head, the wire 
being fastened at its center. The volume of sound appears 
to be greater with a heavy wire, but in all cases it requires to 
be stretched. 

President Adams referred to the experiments of Wheat- 
stone on the conduction of sound by vibrating bodies, es- 
pecially long wooden rods. He mentioned that in 1856 a 
performance was given at the Polytechnic, at which numer- 
ous experiments connected with such conduction were ex- 
hibited. Some years ago M. Cornu, in conjunction with M. 
Mercadier, made experiments which showed that vibrations 
can be transmitted along a copper wire, and rendered visible 
at the distant end on a rotating blackened drum. The free 
end of the wire was attached to a piece of copper-foil fixed 
at its base, and provided with a point which lefta clear trace 
on the drum when the distant end was attached to, say, a 
vibrating tuning-fork. By connecting such an arrangement 
with different instruments, and varying the players also, M. 
Cornu has ascertained the form and extent of vibration cor- 
responding to each. The arrangement adopted by him was 
exhibited by Prof. Adams, and in conclusion he referred to 
a passage in Hooke’s “‘ Micrographia,” which clearly showed 
that he was aware of the facility with which sounds can be 
transmitted to a distance by solid bodies. 

Mr. W. H. Preece described some experiments made in 
September of last year by “ir. A. W. Heaviside and Mr. 
Nixon at Newcastle-upon-Tyne on this subject, from which 
they conclude that the method might certainly be applied 
with success to the transmission of speech within a building. 
They find that a No. 4 wire gives the best results. The ter- 
minals were wooden disks about 4 in. thick, and to these the 
wire was attached ‘‘ end on,” but speech could be distinctly 
heard by laying such a disk on any intermediate point of the 
wire. When the wire was particularly still, speech was audi- 
ble up to 200 yards. 

Thermo-electric Currents in Wires Subjected to Mechanical 
Strain.—G. W. von TUNZELMANN.—The wire of iron, steel, 
or copper was stretched vertically between two cans, which 
could be maintained at different temperatures. It was fixed 
in the base of the lower can, and held in the upper one by a 
clamp attached to the shorter arm of a lever, to the longer 
arm of which the stretching weight was applied. The free 
ends of the wire were joined to copper wires, which led to 
the Thomson galvanometer, these junctions being covered 
with cotton-wool. He has succeeded in reconciling the con- 
tradictory conclusions arrived at by Sir W. Thomson and M. 
Le Roux, for whereas the former only used moderate strains, 
the latter worked near the breaking limit, and the author 
finds that if the weight be gradually increased the direction 
of the current changes, and hence these two authorities found 
the currents to flow in opposite directions. A great number 
of experiments were =ae and from them it is evident that on 
applying a strain the deflection does not immediately attain 
a maximum, but it gradually rises for about eight minutes 
and then gradually falls, a'taining a stationary point at the 
end of about 12 minutes. Experiments in which the weight 
was rapidly put on and taken off led him to conclude that, 
besides the permanent there is atransient effect produced by 
the strain, and this latter only he considers to be due to a 
change of molecular state. 

Lissajous’ Figures.—Prof. Adams exhibited a simple ar- 
rangement for projecting Lissajous’ figures on to the 
screen, Which had been made by his assistant, Mr. Furze. 
It consists of two strong straight steel springs, fixed in sep- 
arate heavy iron frames, the one horizontally and the other 
vertically. The latter carries at its end a double convex lens, 
and the former carries a black disk perforated with a small 
hole, and is so mounted that its length may be varied as re 
quired. If now the disk be placed before the lamp and the 
point of light be focused on the screen by means of the lens 
on the vertical spring, the two springs may be caused to 
vibrate, and the spot will describe a figure corresponding to 
their relative rates. ; 

Prof. McLeod referred to an analogous arrangement in 
which the spot and lens are replaced by two slits in black 
disks at right angles to each other. 

Colloids and Crystalloids.—Dr. Guthrie exhibited an ex- 
periment to show the behavior of colloids and crystalloids in 
relation to electrolysis. A solution of gelatine was colored 
with litmus, made acid, and mixed with sulphate of soda; 
two platinum poles of a six-cell Groves battery were then 
immersed in it, and the gelatine was allowed to set. The 
mass became comparatively clear round the positive pole and 
red and blue clouds were formed, which met across a space 
of about 1} inch in three-quarters of anhour. The relative 
advance of the ions was indicated by 'the brightening of 
the litmus round one pole and by the blue coloration pro- 
duced at the other. 


Mr. W. Ackroyp points out in Natvre that in the human 
ear the drum is inclined to the axis of the ear at an angle of 


46°, and suggests that this arrangement should be imitated in 
oe r. Newth, South Kensington, finds his telephone 
to work best when he speaks into it in a slanting direction. 





SOUND COLOR-FIGURES. 
By Sepiey TAyLor. 

Te great interest excited by Prof. Bell’s telephone and 
Mr. Edison’s phonograph, in which an elastic disk or mem- 
brane faithfully takes up the highly complex vibrations due 
to sounds of the human voice, has directed renewed atten- 
tion to the optical methods hitherto employed in studying 
the motion of resonant media. These have, in important 
instances, been based on observations of the secondary 
effects produced by sonorously vibrating bodies. Thus 
Chladni watched the behavior of sand strewn upon sound- 
ing plates and membranes; Kénig that of gas flames acted 
on by aerial vibrations. The present article describes an 
analogous method depending on the colors reflected from 
slightly viscous liquid films when thrown into sonorous vi- 
bration. 

The ordinary phenomena called the “colors of thin plates” 
are sufficiently well known, but a short description of them, 
taken from a standard work on Physical Optics, may still not 
be out of place here as a reminder: 

“‘If the mouth of a wine-glass be dipped in water, which 
has been rendered somewhat viscid by the mixture of soap, 
the aqueous film which remains in contact with it after 
emersion will display the whole succession of these phe- 
nomena. When held in a vertical plane, it will at first ap- 
pear uniformly white over its entire surface; but, as it grows 
thinner by the descent of the fluid particles, colors begin to 
be exhibited at the top, where it is thinnest. 
arrange themselves in horizontal bands, and become more 
and more brilliant as the thickness diminishes; until finally, 
when the thickness is reduced to a certain limit, the upper 
part of the film becomes completely black. When the bub- 
ble has arrived at this stage of tenuity, cohesion is no longer 
able to resist the other forces which are acting on its particles, 
and it bursts.”.—(Lloyd’s ‘‘ Wave-Theory of Light,” page 
100.) 

If the film, instead of remaining at rest, is thrown into 
sonorous vibration, totally distinct color-phenomena instantly 
present themselves. A rough idea of their general charac- 
ter may be obtained without the aid of any apparatus, as 
follows: 

While washing the hands, after getting a good lather, a 
film can easily be formed between the thumb and forefinger 
of one hand held in a horizontal plane; the other hand sup- 
plies an extemporized tube through which a note can be 
sung, and so vibrations caused to impinge on the lower sur- 
Jace of the film. 

If this is done the reflected colors will be seen to be in 
regular motion, and, in particular, a number of small eddies 
of color will be observed whirling about fixed centers of 
rotation. Steady colored bands may also be sometimes 
recognized, but with much greater difficulty. 

Fixed bands and stationary vortices form, in fact, the 
constituent elements of all the sound color-figures obtainable 
by film reflection. 

In order to study these in detail a specially arranged ap- 
paratus is, of course, requisite. I have found the following 
give excellent results: 

An L-shaped cylindrical brass tube is permanently fixed 
upon a wooden stand, with its two limbs vertical and hori- 
zontal. The vertical limb terminates in a narrow flat circu- 
lar ring. The open orifice of the horizontal limb is fitted 
into a caoutchoue tube of equal bore, ending in a trumpet- 
shaped mouthpiece. For the purpose of supporting the 
films operated on, I use a series of metallic disks pierced 
with apertures of various shapes and sizes. On covering 
one of these, by means of a camel-hair brush, with some 
weak solution of soap,* a film of considerable durability 
will be formed upon it. The disk should first be held ina 
vertical plane until the colored bands have begun to show 
themselves, and then laid gently upon the horizontal ring 
prepared for its reception. The observer places himself so 
as to get a good view of the assemblage of colors reflected 
by the film, and the instrument} is ready for use. Sounds 
of tuning-forks, whistles, organ pipes, ete., or notes of the 
human voice have only to be produced near its mouthpiece, 
in order that their vibrations may be conducted to the film, 
and the resulting phenomena observed. 

The forms thus presented are of endless variety and great 
beauty. They almost invariably include both motionless 
curvilinear bands of color very regularly disposed and also 
a system of color vortices revolving about fixed nuclei. The 
contrast between the steady and moving portions of the 
figures is always very striking, and the effects of changing 
tint which accompany the progressive thinning of the film 
gorgeous in the extreme. When the moment of its dissolu- 
tion is close at hand, patches of inky blackness invade the 
field, until at last there is sometimes nothing left but an 
ebony background, with here and there a few scraps of 
light, either at rest or still flying round their former orbits, 
the remnants of fixed bands and whirling vortices. 

That the results obtainable by the mode of experimenting 
above described are likely to present a practically endless 
variety of form will be at once obvious from an enumera- 
tion of the several causes which may influence the assem- 
blage of colors reflected at a given instant from a given 
film acted on by the vibrations of a given sound. These are : 

1. The shape of the film ; 2. Its size; 3. Its consistency; 
4. The intensity of the sound; 5. Its pitch; 6. Its quality; 
7. The direction in which the sound-vibrations take place 
with reference to the plane of the film. 

It thus appears that each color-figure observed may be a 
function of not less than sevent independent variables; and 
on experiment this proves to be the fact. An alteration 
made in any one of these elements, while all the rest are 
kept constant, produces a corresponding change in the ap- 
pearances observed. The intensity of the sound does not, 
it is true, affect the form of the figure, but controls the 
rate of its vortical motion; the louder the sound the more 
rapid the rotation of the color-whirls. All the other ele- 
ments act directly on form. 
| It is evident from what has preceded that an attempt at 
anything like a general classification of sound color-figures 
would afford materials for a considerable volume. All that 
can be done within the present narrow limits is to draw at- 
tention to a few points of special interest. 

Dependence of Form on Pitch.—This is perhaps most 
distinctly shown by alternately stroking with a resined bow 
two mounted tuning-forks of different pitch, the open ends 
of whose resonance-boxes are placed close to the mouth- 
piece of the Phoneidoscope. As long as the same aperture 





* Castile soap, I find, answers extremely well. 
| + It is manufactured and sold under the title of the “ Phoneidoscope,”* 
by S.C. Tisley & Co,., Philosophical Instrument Makers, 172 Brompton 
Road, 8. W. 
¢t A reader of Helmholtz will see that I might have added an eighth 
element by taking into account differences of phase among partial tones, 
— though inoperative on quality, directly affect mode of resultant 


These colors | 


is used, and the film kept at one degree of consistency by 
frequent renewal, each note will instantly call forth its own 
color- figure for any number of alternations. This mode of 
| experimenting has the advantage of giving perfectly steady 
|and sharply defined figures. But the successive alterations 
lof form due to changing pitch are more interestingly shown 
by singing* the diatonic or chromatic scale, on some single 
vowel, into the Phoneidoscope. The complete change of 
figure consequent on perhaps but a semitone’s alteration of 
pitch is often most surprising. It was these sudden kaleid- 
| oscopic bounds from one form to another which suggested 
the name given to the observing instrument. In general the 
complexity of the figure increases with the acuteness of the 
exciting sound. With low notes a comparatively simple ar- 
rangement of a few rings and pairs of vortices occupies the 
film. As the pitch rises, the separate parts of the figure di- 
minish in size and increase in number, so that the whole 
| field is covered with a regular pattern which is constantly 
growing more and more minute. With very shrill sounds 
| the pattern can only be made out by using a magnifying- 
glass. 
| Effects of Quality.—These are easily observed by employ- 
ing unison organ-pipes of different timbres, e. g., treble C’s 
belonging to stopped and open diapasons, claribella, and 
hautboy, es By sounding them consecutively in 
the above order, figures rapidly increasing in complexity are 
obtained. 

Prominent among differences of quality are those which 
distinguish vowel-sounds of the human voice sung succes- 
sively on one and the same note. Marked corresponding 
differences of color-figure are recognizable in many instances, 
but I have not at present succeeded in extending the observa- 
tion to all the European vowel-sounds. 


| Effects due to Direction of Vibration.—The best mode of 
observing these is to strike a tuning-fork, and hold it with one 
of its prongs close to the surface of the film. 

By moving the fork it is easy to show that both the axis of 
symmetry, and tosome extent also the form, of the color-fig- 
ure thus produced, are dependent on the position of the fork 
with respect to the film, and therefore on the direction in 
which the exciting vibrations impinge upon it. The steady 
bands of a figure obtained by this method shift to and fro 
upon the film in obedience to the fork’s movements, almost 
as though under a magnetic influence resident in its prongs. 


Resultant Figures due to Combined Sounds.—If the sounds 
of two tuning-forks are separated by a considerable interval 
of pitch, say an octave, they will generate, when alternately 
applied to the same film, very different figures. When both 
are applied together there results a figure different from either 
of those due to each fork by itself. It is in fact a compro- 
mise between thetwo. In order to convince himself of this 
the experimenter should first get the forms of the component 
figures well into his memory by repeatedly producing them, 
and then watch the effect, on some one band in either figure, of 
mixing the two sounds in various degrees of relative intens- 
ity. Let us suppose that fork 1 produces figure 1, and fork 
2 tigure 2, respectively. and that a band in figure 1 is selected 
for observation. Then if fork 1 be struck sharply, and fork 2 
weakly, the band will alter its form so as to exhibit a slight 
approach to the arrangement in the corresponding part of 
figure 2. As the note of fork 2 is more loudly sounded this 
approach will be more decided. If fork 2 is made pre- 
ponderant the result will be the arrangement of figure 2 
with some modification toward that of figure 1. The same 
thing holds good for the rotating portions of the figures. 
Complex color-flows are seen to result from a compromise 
between simpler component vortices. 


Effect of Beats—When two sounds of very nearly the 
same pitch coexist, slow fluctuations of intensity called 
** beats” are known to be produced. If a film is exposed 
to the simultaneous action of two sounds so related, the 
fixed parts of the resulting figure take up a swaying motion 
about their mean position, each complete oscillation syn- 
chronizing exactly with one entire beat. The vortices 
show, in general, an increased speed of rotation during one- 
half of each beat, and a diminished speed during the other 
half. But in particular cases a bolt forward every alternate 
half-beat seems to be followed by intermediate quiescence, or 
the direction of motion may be actually reversed, so that a 
vortex rotates positively during one-half beat and negatively 
during the next. 


Representation of Dissonance.—When the beats become 
too rapid for separate recognition, and coalesce into the 
effect which we call discord, the color-figure presents a 
tremulous appearance, like that shown by the tip of a sing- 
ing gas flame. Prof. Helmholtz has remarked how unpleas- 
ant is the impression which a flickering light makes upon 
the eye, and pointed out its analogy to the effect of rapidly 
intermittent sounds on the ear. In the present experiment, 
acoustical and optical dissonance are exhibited in a direct 
and interesting connection. 

As the phenomena described in the above article admit of 
such facile reproduction in all their beauty of form and 
splendor of hue, I have thought it needless to attempt il- 
lustration by diagrams, which could convey but an inade- 
quate notion of the former, and none at all of the latter.— 

fature. 
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MILITARY TELEPHONES. 

THE telephone has been adopted into the outpost system 
of the Russianarmy. The line employed is a light cheap cable, 
which can be laid over any kind of ground by one man. It 
is in lengths of from 400 to 500 meters, this being the aver- 
age distance between pickets and supports, and consists of 
two insulated copper wires. Each length weighs from 8 to 
10 Ibs., and costs about £3. The winding apparatus, to- 
gether with two telephones, costs £1 more—total for each 
length, £4. Bad weather is not found to interfere with the 
working of the telephones, but noise, of course, does, and 
it becomes necessary to cover the head with the hood of a 
great coat to exclude extraneous sounds. 





TELEPHONE IMPROVEMENTS WANTED. 


| In order to compare the intensity of sounds as given out 
by the telephone with their original intensity, M. Demoget, 
|of Nantes, has experimented with two Bell telephones in an 
open field. He held one of these to his ear, while his son 
at a distance kept repeating the same syllable with the same 
intensity of voice into the second instrument. He compared 
in this way the sound heard from the telephone with that 
heard from the speaker, and calculated their relative intensi- 
| ties from the relative distances of their sources from his ear. 
When the telephone was held about 5 centimeters from his 


~® A pitch-pipe with a sliding piston be substituted for the voice 
in this experiment. ” ad ~ 











May 4, 1878. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 122. 


19438 








ear, and the distance of the speaker was 90 meters, the di- 
rect and telephonic sounds were of equal intensity, and the 
ratio of the intensities at the source was therefore as 25 to 
81,000,000; in other words, the sound transmitted by the 
telephone was only about gy5}955 Of the sound emitted. 
Owing to the influence of the ground, however, the stations 
could not be considered as points in free space, and M. De- 
moget therefore alters this ratio to y,5}ya5- From the fact 
that the intensities of two sounds are proportional to the 

uare of the amplitude of the vibrations, it follows that the 
vibrations of the two plates of the telephones were directly 
proportional to the distances, that is to say, as 5 is to 9,000 
(centimeters), and that the vibrations of the receiving tele- 
phone are 1,800 times smaller than those of the transmit- 
ting telephone. They are, therefore, comparable to molecu- 
lar vibrations. M. Demoget, without wishing to diminish 
in anything the merit of Bell's invention, concludes from 
these results that the telephone as a machine leaves much to 
be desired, since it can only transmit ;,45, of the original 
work, and remarks that its results, so unexpected, are due 
rather to the perfection of the organ of hearing than to the 
perfection of the instrument. 


Leaves In INTENSE SuniicutT.—ProF. J. Bium.—There 
is a maximum intensity beyond which the action of light 
upon vegetation is injurious. In such cases leaves are first 
bleached, then turned brown, and of a metallic luster, and 
finally destroyed. The under surface of leaves is much 
more sensitive than the upper. 


NEW DIRECT-VISION SPECTROSCOPE. 
By M. THOLLON. 


THE author states that it is distinguished by its small bulk, 
its lightness, and by the ease and precision with which the 
prisms are handled. Its dispersive power can be rendered 
equivalent to that of 15 to 20 prisms of 60°. 
to the light of the sun he has seen over the whole outline 
of the disk the brilliant rays of hydrogen and helium with 
remarkable distinctness. 

CLUB-FOOT—SPINE CURVATURE—HIP-JOINT 

DISEASE. 
Lecture by Professor Lewis A. Sayre at Bellevue Hospital, 
New York. 


ReporteD By P. Baynsperc Porter, M.D. 


CLUB-FOOT, WITH CONGENITAL ANGULAR CURVATURE OF THE | 


SPINE (?). 

Case 1.—The first case which I show you to-day is an in- 
fant, three weeks old, which I saw for the first time only a 
few. moments ago, and about which I know very little. 
When it is undressed, however, you at once perceive that it 
has avery serious and unusual deformity of the legs. They 
cross each other, and are completely folded up, one thigh 
lying directly across the other. The left foot comes up 
across the abdomen, and the right foot over the left thigh. 
The muscles are found to be very rigid, but by making trac- 
tion upon them very gradually and with great care, I am 
able to unfold the limbs, and when this is done, you see be- 
fore you a very bad case of talipes varo-equinus. You no- 
tice the marked change in the color of the feet when I make 
this pressure upon them. The increasing whiteness shows 
that the circulation is interfered with to no little extent, and 
if this were kept up for any length of time, we should un- 
doubtediy have sloughing result. When I release the feet, 
it is a remarkable fact that they are already considerably 
straighter than they were, and from this I would impress 
upon you a very valuable lesson, viz., never to let a patient 
with club-foot leave the room until you have restored (or as 
nearly as possible restored) the deformed member to its natu- 
ral position by slow and continuous pressure. This is the 
very worst variety of varo-equinus; and yet, you see, by 
gradually making traction upon the feet, I can make them 
very much straighter. When such a contrast is produced in 
only three minutes, you can readily see that, after an hour’s 
judicious manipulations, they could be made almost per- 
fectly straight. I should advise the physician having the 
case in charge to do what you have just seen me do (except 
to keep the traction up a little longer), every day for a short 
time, and then to apply to each foot a piece of sole-leather 
which has been soaked in water so as to make it pliable. 
This can be readily bent to the required shape, in which it will 
harden, and so maintain the foot in the improved position. 
In a few days the foot can be made still more nearly straight, 
when the leather splints should be again wet and adapted; 
and so this process may go on until a complete cure is ef- 
fected. 

But, besides the club-foot, there is another very interest- 
ing feature about the case, and this is something which I 
never saw before—what appears to be an angular curvature 
of the spine at the junction of the dorsal and lumbar verte- 
bre. The attending physician says it is congenital, and he 
has been of the opinion that the contraction of the lees and 
feet was due to this cause. I confess that I do not fully un- 
derstand the case. There is a considerable amount of mo- 
tion at the point of prominence, and it is possible that this 
may be an instance of arrest of development, not amount- 
ing to spina bifida, but still characterized by a deficiency in 
one of the vertebrae. I should hesitate to manipulate the 
parts very freely, therefore, for fear of producing pressure 
upon the spinal cord; and I would advise that the child 
should be kept constantly in a recumbent position, and that 
its back should be protected from injury by a piece of sole- 
leather bent to the required shape. 

CasE 2.—This is the little boy from North Carolina, eight 
years of age, who, you will remember, came to us wearing 
what was called a ‘Sayre shoe,” but which, as I showed 

ou, was doing a great deal more harm than good. About 
our weeks ago I operated upon him, finding it necessary to 
sever the unnaturally contractured* muscles. I expected to 
have had a shoe of proper construction (that is, simply an 
ordinary shoe with an elastic band attached) for him to put 





* By contractured I mean a muscle that has undergone structural 
change, and cannot be stretched or lengthened without severing its 
fibers, either by the knife or by force.—(Sayre on Club-foot.) 

law which is of universal application in — whether in any 

ven case we shall be compelled to resort to tenotomy is the followin; 
lace the part contracted as nearly as possible in its normal position, 
means of manual tension gradually applied, and then carefully retain it in 
that position; while the parts are thus placed upon the stretch, make ad- 
ditione] point-pressure with the end of the finger or thumb upon the parts 
thus renhered tense, and if such additional pressure produces reflex con- 
tractions, that tendon, fascia, or muscle must be divided, and the point at 
which the reflex spasm is excited is the point where the operation should 
be performed. If, on the contrary, while the parts are b ht into their 
normal position by means of manual tension gradually applied, the addi- 
tional point-pressure does not produce reflex contractions, the deformity 
can be permanently overcome ‘4 means of constant elastic tension, and 
will be the amount of damage done.—(Sayre, 


On applying it | 


| 


by 


|on to-day, but, unfortunately, it is not yet ready, and I have | 
brought the case before you simply to show the advantage | 
of overcoming the deformity entirely at the time you do the | 
cutting. All that he needs now isa little more muscular 
power to move his foot, and that he is rapidly gaining. To 
assist nature, electricity and hypodermic injections of strych- 
'nia, besides frictions and shampooing, may be employed, 
and in the meanwhile the elastic attached to the shoe will 
compensate for the deficient power of the muscles. 

You will remember that I had to make a section of the ten- 
do-achillis in this case. There was not a drop of blood lost at 
the time of the operation, nor has there a drop of pus been 
formed since. Although such a brief period has elapsed, 
he has already gained a great deal of power, so that, as you 
see, he is able to walk about with entire ease. The tendon 
that was severed now works very nicely, and the gastrocne- 
mius is becoming more and more useful every day. 

Case 3.—Here is the little fellow from Bermuda, who came 
to us about three and a half weeks ago with his feet folded | 
in, like those of the infant whom I showed you first to-day, 
and wearing an iron instrument, which had produced a gall 
upon one of them. Yet to-day, as you perceive, he can walk 
all around, as finely as anybody. In the treatment of club- 
foot I have gained a vast amount of time since I have adopt- 
ed the plan of completely restoring the deformed limb at 
the very commencement. When section of a tendon or of 
fascia is necessary, it is done subcutaneously, in order to 


keep out the air and to avoid suppuration, and then I imme- | 


diately restore the foot to its natural position, and fix it 
there while the patient is still anesthetized. By this means 
the exudation which is poured out between the severed ends 
of the tendon, instead of undergoing suppurative degenera- 
tion, as it would if the part was not hermetically sealed up, 
undergoes organization, so that perfectly healthy tissue is 
formed, and the whole tendon is rendered useful for sus- 
taining the force brought to bear upon it by the powerful 
muscles attached to it. 

The ordinary plan, which I formerly employed, and which 
is still followed by many, is to make a subcutaneous section, 
and afterward leave the foot in its deformed position. Then, 
| when the parts are sufficiently healed, some form of appara- 


] 


| 


| 


HIP-JOINT DISEASE--SECOND STAGE, 


This little boy, eight years of age, has been brought to me 
for diagnosis, by his father, a clergyman in Pennsylvania. 
He has been suffering for two and a half years, and a num- 
ber of opinions have bern expressed in regard to the case. 


| The physicians who have seen him seem to think that it 


could not be hip-joint disease, because there has never been 
any scrofula in his father or mother, and because he was a 
pretty stout-looking boy himself. Having stripped him now, 
and making him stand erect upon the table, with his back 
turned toward you, you will notice that the gluteo-femoral 
crease is lower and not so distinct on the left side as on the 
right, and that the left foot is everted. We conclude, there- 
fore, that it is a case of hip-joint disease, and one which has 
reached the second stage, the eversion being undoubtedly 
due to effusion into the joint. The ilio-femoral ligament, 
you know, is finally attached to the capsule,‘and the latter, 
which ordinarily contains a very small quantity of fluid, is 
unfolded by the effusion, and thus the limb becomes abduct- 
ed and rotated outward. You observe that the patient does 
not stand erect, but that the pelvis is twisted, because the 
weight of the body falls on the sound side, while the thigh 
on the affected side is flexed, on account of the effusion in 
the joint. 

When diseased hip has gone on to the extent of producing 
suppuration, and reached distortion, anybody can find it 
out; but here is a very healthy-looking boy, and a careless 
observer would scarcely detect that anything was wrong 
with him, particularly if he were lying down upon a soft 
bed. But such a patient should always be laid upon the 
floor, or a hard table, with simply a blanket over it, and this 
is the method of making the examination when he is in the 
reclining position: In the first place, it is essential that all 


| the spinous processes of the vertebre should touch the table, 


| 
| 


tus is applied, such as Scarpa’s shoe or Stromeyer’s foot- | 


board, by means of which (by turning a screw a little more 

every day) traction may be made upon the foot in such a 

way as not to sever the cut ends of the tendon which have 

become united by exudation, but to stretch the exuded mate- 
| rial which has been thrown out between them. My impres- 

sion is that, by thus elongating this newly-organized struc- 

ture, you so diminish the power of the tendon as to render 

it almost useless, and, at all events, you cause your patient 

an untold amount of suffering, so that I do not wonder that | 
many practitioners have given up the treatment of club-foot | 
in disgust. For years, now, I have abandoned this old 

method, and I certainly have abundant reason to be satisfied 

with the results which I have obtained by the other plan of 

treatment. In that which I now employ the patient suffers 

no pain whatever, and has no trouble of any kind, whereas, 

when I was in the habit of using the appliances of Stro- 
meyer and Scarpa, I met with constant difficulties, and 
caused my patients to suffer the greatest agony, by thus 

keeping up a constant strain upon inflamed tissues. 


SUBCUTANEOUS SECTION OF THE TENDO-ACHILLIS AND 
PLANTAR FASCIA. 


Case 4.—This girl, eight years old, is the subject of mark- 
ed equino-varus in both feet, the equinus being the most im- 
portant feature of it. By using some little force, gradually 
applied, you see that I bring the left foot up into position, 
though the heel, never having been walked upon, is unde- | 
veloped and very small. There is no reflex spasm excited 
by making pressure at any point upon the tendon when in a 
state of tension. With the right foot, however, the case is 
different, for, when it is put upon the stretch, we get contrac- 
tions, through reflex action, by making pressure upon both 
the tendo-achillis and the plantar fascia. The extensor pro- 
prius pollicis pedis is the only muscle that is of any service 
whatever in the way of extension. While the patient is be- 
ing anesthetized, we will prepare the simple apparatus which 
is all that is necessary in the case. First we take a piece of 
cigar box which is much wider than the foot, and padding 
it carefully with cotton, we wrap it with a wide piece of ad. 
hesive plaster, commencing at the part of the board which 
is to rest against the ball of the foot, and leaving a long strip 
free, by which extension can be kept up. At the back part 
of the splint, and at right angles to its long diameter, another 
strip of plaster is attached, in such a manner as that its ends 
will cross upon the instep, and so assist to keep the dressing 
firm. With asmall tenotome I now proceed to make the 
section of the tendo-achillis, which cuts almost like bone, 
and as adhesive plaster is applied immediately, there is no 
hemorrhage at all. That it is undoubtedly necessary to sever 
the plantar fascia also, is plainly shown by the fact that, not- 
withstanding the complete anesthesia, the patient gives evi- 
dence of reflex spasm when pressure is made upon it, the 
parts being on the stretch. his having been done, I bring 
the foot at once into the normal position, and in doing this 
I draw the two ends of the cut tendons as far apart as I in- 
tend them ever to go. It is then ready to have the appara- 
tus applied, and I am very careful to put plenty of cotton 
under the ball of the foot, so as to avoid the danger of 
sloughing. The foot-board is held in position primarily by 
the strips of plaster passing from the heel up on the instep, 
and then by a roller bandage, which is continued up the leg. 
When this has been put on about half way up to the knee, 
the foot being brought to a right angle, the upper part of the 
wide strip of plaster coming from the toes, for extension, is 
included in its turns. In young children the roller should 
be carried part way up the thigh also, in order to give greater 
purchase to the adhesive plaster; but here it will be neces- 
sary to go only as high as the knee, reversing the plaster at 
that point and carrying the bandage back over it. No extra 
guy is needed in this case, and now, you see, the patient is 
al] fixed and ready for transportation. If it were a case of 
varus, we should use another strip of plaster, making exten- 
sion upon the outside of the foot, and if of valgus, one mak- 
ing extension upon the inside of the foot. If the adhesions 
take place in the manner which I anticipate, the child ought 
to be walking about in three weeks. 

Before dismissing the subject of club foot, I wish to say 
a word in regard to the adhesive plaster, which constitutes 
so important an element in its treatment. Since the death 
of Mr. Hegemann, of this city, twelve years ago, I have not 
been able to get any plaster that was at all good, and I was 
in great straits until I met with that prepared by Mau, of 
London, which is an excellent article. ver since I first 
tried it I have used it constantly, up to the present time; but 
quite recently I received some very g from Wyeth & 
| Brothers, of Philadelphia, and I hope that ina short time 





and that the pelvis should be in such a position that a line 
from the center of the sternum over the umbilicus to the 
center of the symphysis pubis will cross at right angles a 
line drawn from one anterior spinous process to the other, 
or, in other words, that the perpendicular and horizontal 
axes of the pelvis should be at right angles to each other. 
Then, if there is no disease about the hip-joint, both limbs 
can be brought down until their whole posterior surface, in- 
cluding even the popliteal space (which renders them 
straighter than is natural), is in contact with the table, and 
yet the spinous processes of the vertebra will still remain in 
the same position. If, on the other hand, there is disease of 
the yk wee the spine will become arched when the limb 
on the affected side is forced downward, and the angle with 
the table at which this is found when the vertebre first com- 
mence to be lifted shows the degree to which the disease has 
advanced. Now, in the present instance, when I press the 
right limb down upon the table, even until the popliteal 
space touches it, the spine remains undisturbed, but in treat- 
ing the left limb in the same manner, I find that, as soon as 
an angle of about forty-five degrees is reached, the back be- 
gins to leave the table, and if I continue to force it down, 
until the popliteal space touches, you see that it becomes 
bowed in the most extraordinary degree. But you will no 
doubt recall the case of psoitis which I recently showed you, 
in which there was the same arching of the back. ow 
then, are we to distinguish between the two? The point is 
this: In psoitis there is no eversion of the foot, and where 
this is present, together with the arching of the back to 
which I have called your attention, you may be sure that 
you have a case of hip-joint disease to deal with. 

If I make motion of the limb, without holding the pelvis 
stationary, I give the gy no pain, because the whole pel- 
vis moves with it. The joint is locked, as it were, by the 
rigidity of the muscles, which he has to keep up in order 
to prevent motion in the diseased articulation, so that he is 
constantly on guard for the purpose of protecting it. If, 
however, in spite of his efforts to resist, the pelvis is held 
immovable, and motion without extension is then made with 
the limb, it will cause him agony. On the other hand, if I 
take him by the knee and make extension in the line of the 
deformity, at the same time slightly everting the limb, I give 
him great relief. Dr. Aldin March, of Albany, was the first 
one to give us clear ideas of the pathology of this disease, 
and the profession is certainly greatly indebted to him there- 
for. In many cases an inflammatory destruction of the joint 
takes place without the formation of abscesses or other evi- 
dences of diminished vitality. This case being in the second 
stage, the least attempt at inversion inevitably moves the 
whole pelvis, while, if I hold the pelvis still and make gentle 
extension, I can make moderate movements, but am unable 
to produce inversion. This shows that the effusion in the 
joint is the first thing to be overcome in the treatment. As 
we have seen, as long as extension, though very slight, is 
kept up, the patient feels no pain, and therefore he ought to 
be put to bed. and have some means adopted for making 
gentle extension in the line of the deformity. A _ blister 
should be applied over the seat of the joint; but when the 
capsule is very full, it sometimes becomes necessary to punc- 
ture it, and this is one of the most difficult and delicate 
operations that I know of, to perform in the proper manner. 
It is to be done in the following way: The patient having 
been completely anesthetized and laid on the well side, the 
puncture should be made with a very short pointed trocar, 
just behind the trochanter major, the precaution having first 
een taken of directing the carbolic spray upon the part. A 
short pointed trocar should be used, because the canula ought 
not to enter the joint more than a sixteenth or an eighth of 
an inch, and the trocar should be withdrawn just as soon as 
it has penetrated the capsule. The assistant in the mean- 
time should be constantly rotating the foot, in order to wrin 
out the joint, as it were, and thus cause the extrusion of a 
its contents. It is important, moreover, that the limb should 
be held in this position until the wound has been hermeti- 
cally sealed, when it should be immediately fixed perma- 
nently in the same position, by means of plaster of Paris or 
some other appropriate dressing. It will thus be seen that 
a great deal depends on the efficiency of the assistant; but 
if the above plan is properly carried out in all its details, 
you will be almost certain to avoid constitutional disturb- 
ances, which might otherwise occur in a very marked form. 

On examining this boy more carefully, I find that there is 
another difficulty present, which is, in all probability, the 
indirect cause of the hip-joint disease, and that is, an adher- 
ent prepuce, with contraction. As a consequence of this, 
he suffers from constant priapism and reflex spasm, and his 
father informs me that when he was a little younger he was 
all the time tumbling about in the most unaccountable man- 
ner, so that it was, no doubt, in one of these falls that he 
received the injury which eventually resulted in the diseased 
hip. As soon as the effusion is sufficiently reduced, the long 
or short splint will be applied, according to circumstances, 
though it is likely that the short one will answer every pur 


| you will be able to get all that you may require from them. | pose here. 
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CORROSIVE SUBLIMATE IN DYSENTERY. 
By Cuartes H. Hatz, M. D., Macon, Ga. 

A MARRIED woman, of twenty~ight, applied to me through 
her husband. For two months she had been daily having 
from ten to twenty straining, painful operations, faces some 
times natural, yet afterward mucus and blood, and again 
feces soft, mucus and blood intermixed. He represented 
that she had no fever; may possibly have had some in the 
beginning; she was weak; had no appetite, and suffered 
continual pain. Had been treated by a physician with cas 
tor oil, frequently repeated, as a purgative, opium, ete. 1 
gave him one-half grain of corrosive sublimate, dissolved 
in eight ounces of water, directing that she should take four 
teaspoonfuls from this each day. He reported in one week 
that his wife was very much better, but stili had four or 
five actions each day, and very much of the same character. 
I continued the mercurial, same dose, and directed five grains 
of sulphate of copper in a pint of water to be used twice 
daily by enema. epevted in a week that his wife was well 

A negro man, of fifty, came to me Ist of January, 1877. 
For six months he had been troubled each day with teasing 
desire to stool, and would pass mucus and blood at each ef 
fort; no fever; considerable emaciation. Tongue was so 
coated with tobacco that I could gain no information from 
its appearance. There were no piles, neither had been. He 
had taken castor oil, opium, and other medicines, as pre- 
scribed. My diagnosis was catarrh of rectum. I gave him 
one grain of corrosive sublimate in a pint of water, direci- 
ing him to take a teaspoonful every two hours. He reported 
in a week, saying he was much better than he had been for 
months. Continued treatment. Met him accidentally one 
month afterward. He said he was entirely well, and work- 
ing every day. 

November, 1876. A lady, of 26 years. For eighteen 
months she had suffered with frequent discharges from her 
bowels. For days she would have small, frequent, and in- 
tensely painful discharges of mucus and blood. Suddenly 
these would cease, and she would have large, very thin and 
offensive actions, and these very frequent. She was greatly 
emaciated, her tongue reddish, very smooth, something like 
the surface of a glass. Her appetite was variable, some- 
times morbid, and then again having a loathing of all food. 
Her abdomen was tender and flat. She was up, and at- 
tempting to keep house, but very feeble. She had been un- 
der various treatments, lay and professional; was convinced 
that no good would result from any treatment; especially 
averse to “ bad-tasting medicine.” Diagnosing a chronic ca- 
tarrhal condition of whole alimentary mucous membrane, I 
prescribed one grain of corrosive sublimate to a pint of wa- 
ter, teaspoonful every two hours; five grains of salicin three 
times a day; to have, per anum, an injection of sulphate of 
copper (five grains to a pint of water). Salicin was discon- 
tinued after one week, and the corrosive sublimate continued 
for three weeks longer. 

In January, two months after my first visit, she had 
gained flesh wonderfully. Her actions were free from blood 
and mucus, and had been for four weeks. In twenty-four 
hours she would have from two to five rather louse actions, 
Abdomen was no longer tender. She was very much strong- 
er, and very hopeful of final cure. Bismuth and a tonic 
were prescribed. ist of March she reported herself well. 

A girl of eleven years. For months she had had an affec- 
tion of the bowels; was very pale; had lost much flesh; ap- 

tite variable and capricious. She would have a natural- 
eahine action, but accompanied with great pain, and around 
the feces mucus and blood. This probably once or twice 
in twenty-four hours, but all through the day and night as 
much as fifteen or twenty times, she would have small dis- 
charges of nothing but mucus and blood, with great strain- 
ing and pain. She had been treated by many doctors. I 
examined her rectum, but could discover no fissure, ulcer, 
or piles. Diagnosing a chronic catarrh of rectum, prescribed 
small doses of mercury and chalk, and as her digestion was 
imperfect, pepsin, ten grains with each meal. She soon evi- 
denced improvement, and in three months was dismissed 
perfectly well. 

A lady, about twenty-five, had been three weeks sick with 
rheumatism; was taken with an intercurrent dysentery; 
stools very frequent, slimy, and bloody; great tenderness. 
I found her taking laudanum very freely, She was the pa- 
tient of another physician; he being called out of town, I 
was called in. I stopped the laudanum and the rheumatic 
remedies; gave her one hundredth of a grain of corrosive 
sublimate every two hours. In twelve hours she was greatly 
relieved, and in forty-eight hours bad no further trouble. ~ 

A quadroon woman, of twenty or twenty-five years, had 
been sick three days, discharging from her bowels blood and 
mucus, with agreat deal of tenesmus; considerable tenderness 
over the whole abdomen; high fever. Prescribed castor oil, 
quinine, as an antipyretic, 20 grains in two doses; turpentine 
stupes over the abdomen; Jaudanum to be given as soon as oil 
acted. Next day my patient was no better in any particular; 
oil had acted; laudanum, etc., had been given. Continued 
quinine (18 grains in two doses); ordered one-half grain of 
corrosive sublimate in half a pint of water; teaspoonful 
every two hours. Next day fever was not quite so high; 
dysentery possibly slightly better; discharges not so fre- 
quent, and cenesmus not so distressing. Continued quinine 
and corrosive sublimate. Fourth day, temperature normal; 


tenderness over abdomen greatly improved: reported only 
two actions since last visit, much more fecal in character. 
Stopped quinine, continued mercury. 
ther trouble. ‘ 
These cases are taken from my case-book, to illustrate the 


Patient had no fur 





efficacy of ‘‘ small and frequently repeated doses” of mer- 
cury in this disease. There cannot be any doubt of the suc 
cess, in the great majority of cases, of this method of treat- 
ment. I could furnish records of many more successful 
cases, and a few unsuccessful ones, treated in this manner. 
My success so far has been very gratifying, greatly prepon- 
derating. Ringer, who advises it in his book, deserves no 
credit for it except for popularizing it. Any one curious on 
the subject of his small doses, not only in this disease, but 
in almost every other one of his recommendations, has only 
to refer to homeopathic works and find that he has plagiar- 
ized. Take up any one of their works, even the domestic 
manuals of twenty-five years ago, and you will find corrosive 
sublimate put at the head of the list of remedies in dysen- 
tery. Although a regular physician of the strictest sect, I 
believe we should give credit even to irregulars where they 
deserve it.— Medical and Surgical Reporter. ’ 


Manta Mertapuysica (Gribel-sucht) is recognized as a 
new form of mental disease. It shows itself chiefly in young 
people in constant and useless inquiries into the why and 
wherefore of things, and is to be treated by small doses of 
potassium bromide. 


MENTAL ILLUSIONS. 





“In many ways,” says Plautus, ‘‘do the gods make fools | 


of men, by dreams and waking visions, by memories and 
presentiments.” Though the gods have gone, the fools have 
not, and a goodly number of them still pin their faith to the 
follies referred to by the great Latin comedian. 

Were anything wanting to show how little the spirit of 
science has penetrated the general mind, it would be sup- 
plied by the eagerness to adopt the delusions of spiritualism, 
the trickery of mind-reading, the exaggerations of mesmer- 
ism, and the like, as proofs of the supernatural; or, to put 
it more clearly, the belief in the supernatural itself, as some- 
thing independent of or contradictory to the natural. 

Step by step, the study of mental pathology has stripped 
the wonder world of former ages of its most marvelous ap- 
paratus. The divine fury of the prophetess, the devils 
which possessed the epileptic, the demoniacal power of the 
witches, the potent words of the magician, have all been 
shelved by simple explanations which leave no food for the 
lover of the miraculous. 

There still remain several classes of phenomena for 
which, up to the present, no entirely satisfactory explana- 
tion has been offered. 

One of these is the curious impression that comes over 
many persons, at times, that some scene, some experience or 
some occurrence, Which happens to them for the first time, 
has already transpired or been familiar to them, in the long 
past. As Tennyson has it— 

** Something felt, like something here; 
Something seen, I know not where; 
But when, no mortal may declare.” 

Some explain this as a reminiscence of forgotten dreams; 
others, that an association of similarity is evoked, but which 
is so incomplete that on attempting to seize it the mind loses 
the chain of thought; or, again, that it depends on the reflex 
action of the other lobe of the brain, excited by some cause 
unknown, and which thus produces an almost simultaneous 
double impression. 

The following case, where this delusion passed into posi- 
tive insanity, renders the last mentioned suggestion prob- 
able. It is reported by Dr. A. Pick, in the Archiv fiir Pay- 
chiatric, B. vi. :— 
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‘‘The patient was a furrier, and had traveled, practicing | 


his trade, to Copenhagen and St. Petersburg. He was very 
excitable, suffered from headaches, and fancied that people 


put poison in his food and listened to his conversation. He 
thought that he heard voices weeping above his room. On 
account of such delusions he was sent to the asylum. He is 


described as rather a weakly man for his age, which is above 
thirty. He possesses a good memory, and is skillful at 
mathematics. From his early years he had a vague con- 
sciousness, as if the events he was passing through had been 
already experienced. At first these notions were of a dim 
and uncertain character, but in the course of time they got 
clearer, so that he thought he possessed a double nature. It 
seemed that the combinations of social life, the changes of 
the weather, the events of the political world, repeated 
themselves to him for the second time. He thought it 
strange that no one ever mentioned these repetitions of 
events. He spoke about them to his friends, but only got 
evasive replies. 

** The first time that these illusions were clearly portrayed 
in his mind was in the autumn of 1868, in St. Petersburg. 
Visits to pleasure resorts, the sight of public amusements, 
and casual interviews with persons, so affected his memory 
that he was convinced that he had already visited the same 
places, and seen the same men, under exactly the same cir- 
cumstances. Sometimes this conviction occurred in the 
same day; but it often became clearer days after, when he 
had leisure to think over the events. Sometimes the re- 
newed recollection came during the night; this Dr. Pick 
considers to be a form of dreaming.” 

In fact, there is a certain analogy between this illusion of 
memory and another, which constantly occurs in dreaming. 
We refer to the undoubted fact that a dream may be what 
is popularly considered retrospective. A dream occurring at 
the moment of being aroused (and generally supposed to be 
suggested by the same external impression which recalls 
the sleeper to consciousness) will seem to lead up to the im- 
pression, instead of taking its start from the latter. For ex- 
ample, a man is suddenly awakened from a deep sleep by 
the report of a pistol; he may dream a scene antecedent to 
the sound that aroused him, and the report will seem to 
have occurred as a link in the chain of incidents, a consider- 
able portion of which had been completed defore the explo- 
sion. 

It is impossible to question the fact of this familiar phe- 
nomenon. The explanation is, however, by no means easy, 
and we are, in truth, driven to accept one of two startling 
theories—either dreams must be ‘“‘ retrospective,” or they 
must be ‘‘instantaneous.” The last mentioned is the less 
embarrassing hypothesis, and its adoption would remove 
some difficulties in the general question of dreams which 
upon any other presumption must prove exceedingly for- 
midable. If dreams are pictures, they may flit through the 
mind in a moment of time; and there is nothing very per- 
plexing in the fact that a train of events leading up to an im- 
pression which is itself the cause of the dreain is presented. 


A similar illusion of the time sense is very marked in in- | 


toxication by hasheesh. It may be said of those under the 
influence of this drug, that to their perception, as to the Ho- 


meric gods, ‘‘they take a step and ages roll away.” To| 


cross a room seems to require centuries. 


In fact, we must remember that our most familiar experi- 


ence teaches us that the mental estimate of time varies in- 
finitely, and that in the opinion of the highest philosophy 
there is absolutely no common measure between it and men- 
tal action. There is, indeed, time required for the transmis- 
ston of thought along the nerve filaments, but none to meas- 
ure the thought itself. Long ago this was clearly pointed 
out by Kant, and the more closely we study psychology ex- 
perimentally, the more convinced must we become of the 
correctness of his view. 


THE COLOR OF THE RETINA. 


PROBABLY the most interesting discovery of the past year 
in physiology is that made by Boll, that the retina possesses 
in health a peculiar red color, which is constantly being de- 
stroyed by the influence of light, and is as constantly being 
regenerated by the ordinary processes of nutrition. The 
‘vision red,” or ‘‘erythopsin,” as its discoverer names it, 
attains its maximum after a night’s rest and sleep, or when an 
animal has been kept for some hours in darkness; it is solu- 
ble in solutions of the biliary acids and in glycerine, and 

robably plays a part in the production of the red reflection 
rom the fundus of the eye seen on ophthalmoscopic examina- 


| tion, as well as in the ordinary acts of vision, 
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THE DYSPEPSIA OF SMOKERS. 


M. Révri.ovt reports, in the Gazette des Hopitaur, two 
cases of gastralgia attributed to the use of tobacco. The 
first case occurred in a man, aged fifty-two, in M. Vulpian’s 
wards. He had always been moderate in everything except 
the use of tobacco; had never undergone any privation; 
had always been able to choose his food, and had been care- 
ful in his diet. On six different occasions he had been 
seized with extremely acute attacks of pain in the stomach, 
not extending to the back, and coming on more or less 
quickly after every meal, bringing on, also, vomiting of the 
food. In the intervals of these attacks, of which the aver- 
age duration was about six weeks, his health seemed tolera- 
bly good, with the exception of some vertigo, dazzling of 
the sight, and weakness of the legs. These troubles were 
more marked when the patient felt better and smoked than 
when, suffering with gastric troubles, he had no appetite for 
anything, and temporarily left off tobacco. 

M. Revillout also reports a case in which a gentleman in 
good circumstances, following an excellent hygienic system, 
found his digestive functions gradually failing, while his 
strength diminished. Later on he was attacked with ver- 
tigo, staggering while walking, and spasms, and prickings 
in the limbs. After every meal severe pain was felt in the 
epigastric region; the face was pale, the speech gasping, the 
heart-beats uncertain, and the body generally discolored. 
This patient smoked from twelve to fifteen cigars daily. 
Under advice, he reduced this number to two, and imme- 
diately a considerable improvement took place. He again 
took to excessive smoking; but, as the original symptoms 
returned, he was again obliged to abstain from tobacco. 
Under medical advice, he washed the tobacco of which he 
made his cigarettes in a coffee-percolator, by first throwing 
on it ammoniacal water, then repeated baths of hot water. 
The nicotine was thus partly dissolved out, or mechanically 
removed by the warm water. The tobacco, when washed, 
was spread out in the sun to dry, on paper, and thus modi- 
fied satisfied the patient, who from that time was not 
troubled with dyspepsia or vertigo. 


INSANITY IN THE UNITED STATES. 
By T. J. Hurron, M.D., of Canandaigua, N. Y. 


InsANntTY is on the increase in the United States, and has 
been for many years. It is but reasonable to suppose that 
the perverted business and industrial relations of the past 
four years have given it an additional impetus, although 
little appears in asylum records under this head. There are 
now some fifty thousand persons in the insane asylums of 
the United States (that is equal to twice the number of our 
regular army), and many others treated outside asylums. 
No man can declare himself absolutely safe from an attack 
of insanity, whether his family history be clear of it or not. 
It is no respecter of persons; it attacks high and low, learned 
and unlearned, 

The most accurate statistics gleaned teach “‘ that one per- 
son in every sixteen hundred and ninety of the population 
will become of unsound mind in the course of each and 
every year.” If this ratio be correct, a population of 
44,000,000 will annually add 26,035 persons to the list of 
the insane, not speaking of the numbers that will have ac- 
cumulated in prior years. This annual yield, at a cost of 
keeping of $266.81 per capita (the average cost in 36 of our 
most cheaply conducted asylums), will cost the State—-for 
the State stands in loco parentis to the afflicted —$6,956,398 ; 
this sum added to the cost of sheltering, $52,070,000, estima- 
ted at $2,000 per capita ($3,000 is the usual estimate), will im- 
pose on the State an annual burden of $59,026,000, or an 
average yearly tax (were it so levied) of $1.34 for every man, 
woman and child in the United States. 

In view of the many-sided importance of this subject, it 
deserves and demands the studious attention of all men. 
As physicians, it becomes us to know all that is known of 
this ** sorest of all maladies;” as philanthropists to prevent, 
and when we cannot prevent, alleviate; as intelligent citi- 
zens and tax-payers that we may know how to expend to 
the best advantage the millions that are annually expended 
for the maintenance of this numerous corps of the invalid 
army of the republic. What, then, constitutes insanity, and 
what are the chief causes that produce it? Waiving tech- 
nicalities, that man or woman is insane, in the eye of the 
law, whose mental operations are so impaired by disease 
that the individual is no longer able to take care of himself 
(or herself) and of his (or her) estate. It simply means of 
unsound mind, of diseased brain. It has nothing to do with 
the supernatural—with spirits, demons, or even with Wilkie 
Collins’ monsters; and the sooner this idea, which still 
hovers round as a relic of ages of ignorance and barbarism, 
is abolished, the better it will be for the afflicted ones. 
There is no sense in the peculiar odium which is associated 
with the insane state in the minds of many; it is a compound 
of ignorance, pride and ungodliness, 

The principal forms of insanity are the hereditary and 
non-hereditary. To have hereditary insanity means that 
one’s parents or more remote ancestors were insane, or suf- 
fered from other nervous disease, which morbid taint ap- 
pears in the offspring in the form of pure insanity—for all 
nervous diseases are interchangeable, that is to say, any ner- 
vous affection may in a subsequent generation appear as that 
same nervous affection, as some other nervous disease, or as 
insanity, unsound mind. Non-hereditary insanity is that 
which appears in an individual whose family history is free 
| from insanity and other well-marked nervous diseases. 

The greatest factor in the production of both forms of in- 
|sanity, hereditary and non-hereditary, is overindulgence in 
alcoholic liquors. It has recently been claimed that liquor, 
| directly or indirectly, in one generation or another, is the 
|eause of all insanity, but this is absurd. Disease attacks 
the brain as well as other bodily organs, from common 
causes incident to human life and to the delicate mechanism 
|of our cerebral machinery. It is a safe and moderate esti- 
| mate to say that it causes one-half of all the madness that 
| exists; it, therefore, muddles more than 13,000 brains, and 
damns more than 13,000 souls per annum, in this country 
alone. Is it not the duty of the State to protect its citizens? 
It should prohibit, by stringent laws, severely executed, the 
sale of those poisons sold as alcoholic beverages, and it 
should and ought to regulate and limit the sale, even of pure 
liquors, both of which biast and pauperize so many people, 
‘and so largely increase the taxation. 

Having thus mentioned what is generally admitted to be 
the greatest factor in the causation of insanity, it is not an 
easy matter to enumerate all the causes that produce it, in 
the order of frequency, for the reason that some cases are 
due to more than one cause. Paresis, which contributes 
some fifteen per cent. of the inmates of our private asylums 
| (twenty per cent. to the English private asylums), is a dis- 

| ease of wine and women, erhaps, however, it is safe to 
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say, indeed my little experience warrants me in saying, that 
sexual excess is by far the more efficient element of this 
compound cause in the preduction of paresis. Sexual ex 
cess has been proven in every case of paresis I have ever 
seen, and at the present writing I have quite a number in 
my care. Paresis may result, in rare instances, from over- 
taxation of the mind in the direction of legitimate business. 
Sexual excess, with and without strong drink, produces un 
soundness of mind in other forms than paresis, and thus 
swells the proportion of insanity caused by it much higher 
than that given for paresis. All estimates are but approxi- 
mates. Self-abuse produces some ten per cent. of the num- 
ber in private asylums; the opium habit about five per cent. ; 
irregularities in females a few per cent. The ‘‘ wastes and 
burdens of life,” losses, sorrows, griefs, ee 
overtension of the mind in the pursuit of g and lauda- 
ble objects, especially overdraughts on the imagination, all 
lead to mental aberration.—Medical and Surgical Reporter. 





TREATMENT OF PARALYSIS OF THE MUSCLES 
OF THE EYE. 


Proressor J. MicnHet, in the Monatschrift fiir Augenheil 
kunde, November, 1877, recommends the treatment of paraly- 
sis of the muscles of the eyeball by gentle traction. His 
treatment, which was successful in a recent but total paraly- 
sis of the abducens, of rheumatic origin, consists in takin 
hold of the insertion of the affected muscle with a pair o 
fixing forceps, and gently drawing the eyeball as far as pos- 
sible in the direction in which the muscle would move it; 
afterward bringing it back to its former position. This 
maneuver is repeated backward and forward for about two 
minutes every day. The author states that the manipula- 
tion is attended by but little pain, and that the slight in- 
flammation set up in the conjunctiva is easily combated by 
cold applications. After each sitting a slight amelioration 
was observed. Immediately after the sitting, the muscle 
was found to be capable of contracting to the extent of a 
line and a half to two lines. This power was less after an 
hour, but was still perceptible. He states that recovery was 
perfect after five weeks of this treatment. 


ANTISEPTIC DRESSINGS. 


(ue British Medical Journal states that in Germany Pro 
fessor Thiersch has come to the conclusion that a saturated 
solution of salicylic acid—that is to say, 1 to 300—prevents 


putrefaction of the blood and secretions of a wound, while | 


it produces no irritating effect upon recent or granulating 
wounds, and gives no cause for alarm by the passage of sal- 
icylic acid into the circulation. He uses a solution of sali- 
cylic acid for washing instruments and the hands of the op- 
erator and his assistants. The spray is of salicylic acid 
which proves, however, very irritating to the mucous mem- 
branes of the persons engaged in the operation. The dress- 
ings are simple enough. Salicylic acid being non-irritant, 
no protective is required, according to Thiersch; but, at 
least in healing surfaces, the protective has the additional 
advantage of protecting the granulations and the delicate new 
epithelium covering them from the danger of sticking to and 
being injured by the dressings or their removal. But Thiersch 
uses no protective. He places immediately upon the wound 
a layer of wadding containing three per cent. of salicylic acid 
then another layer containing ten percent. Blaser, phar- 
macist to the hospital at Leipzig, employs the following 
formule for the preparation of these dressings. For the 
three per cent. wadding: Dissolve 750 grammes of salicylic 
acid in 7,500 grammes of alcohol of specific gravity 830. 
Add 150 liters of water at 70° to 80° Cent. (158° to 176 
Fahr.). Place in the mixture 25 kilogrammes -of cleaned 
wadding. For the ten per cent wadding: Dissolve 1 kilo- 
gramme of salicylic acid in 10,000 grammes of alcohol of 
specific gravity 830. Add 60 liters of water at 70° to 80° 
Cent. Place in the mixture 10 kilogrammes of cleaned wad- 
ding. To saturate the wadding, he uses a shallow vat, in 
which it is laid, layer by layer, taking care not to put in more 


- than two or three kilogrammes at one time, and that one | 


layer is well saturated before the next is put on. When all 
are in, they are to be turned over, so that the bottom one 
comes to be at top, and left for ten minutes, then removed; 
and, as they cool, the salicylic acid crystallizes out. Finally, 
the wadding must be dried in a warm place. Thiersch has 
also tried a dressing composed of jute saturated with sali- 
cylic acid; but the powder was disengaged in large quanti- 
ties, and was extremely disagreeable to the surgeon. 


NEAR-SIGHTEDNESS. 


By Pror. B. G. Nortrrrop. 
Bere near-sighted myself, I took a deep interest in the 
investigations recently carried on in Germany as to the 
causes and prevention of this trouble. 


of children, and the general conclusion which they regard 
as fully established is that there is a gradual increase of 
myopia in the ascending grades from the primary school to 
the gymnasium. The latest investigations prove that near- 
sightedness is not only a disease, but one that predisposes to 
more serious oculary troubles, a disease usually originated 
during school life, or at least under twenty-one years of 
age, and yet preventable by the early use of proper precau- 
tions. The interests of thousands of children whose eyes 
are needlessly suffering invite the discussion of this subject. 

Sight is the noblest avenue of the mind, and its impair- 
ment or loss is a greater evil than would be that of any other 
bodily sense. Because the near-sighted when old can read 
without glasses, their eyes have been supposed to be peculiar- 
ly strong. But oculists are now agreed that myopia is a dis- 
ease which predisposes its subjects to more serious trouble. 
The great number of myopes who become partially or 
totally blind shows the necessity of investigating the causes 
and preventives of near-sightedness. This disease is more 
prevalent in Germany than in any other country of the 
world, and the subject has lately commanded the attention 
of her Reichstag as well as of her most distinguished 
physicians. In her schools sixty-two per centum are 
myopic, while in America, so far as the examinations ex- 
tend, the rate is about twenty-seven per centum. 

In Germany many of the schoolhouses are very old struct- 
ures originally built for convents and poorly lighted. The 
German text itself is obscure compared with the clear 
Roman letters. With all their conservatism and reverence 


for ancient forms and usage, many German scholars ad- | 


vocate the adoption of the plainer Roman letters. Especially 
in the smaller type, the German text has needlessly taxed the 
— of her people. Professor Donders, the highest au- 
thority on this subject in Europe, says: “‘ Near-sightedness 


is most common in cultivated nations, and among the States | oxide, ethylen, and propylen. 
of Europe visited by me nowhere did I meet so many 


Eminent oculists in | 
that country have carefully examined the eyes of thousands | 





myopes as in Germany.” The absence of near-sightedness 
among savages is an argument for the theory that one cause 
is undue tension of the eyes for near objects. Germany is 
confessedly one of the most studious nations of the world. 
Its scholars are especially sedentary in their habits, study 
more hours a day, and have less fondness for games, sports, 
outdoor scenes, and exercise than American students, and 
are less watchful in regard to ventilation. Reute dwells 
on the deleterious effects of insufficient and faulty illumina- 
tion. Admirable as is the ‘‘German student’s lamp,’ its use 
is limited. I often found scholars in German families study- 
ing by the flickering light of candles, and was frequently un- 
to get good light for my night work. 

Among the causes of visual weakness among American 


youth may be named a stooping posture, which cramps the | 


chest and brings the eye too near the book or paper; reading 
at twilight and late at night and studying by lamp-light in 
|the morning; reading in the cars; using Kerosene lamps 
| without shades; reading while facing a window, or any 
light, natural or artificial, and still more while facing the 

bright sunshine; reading dime novels or other books printed 
| in too fine type (all books printed in diamond, pearl, agate, or 
| nonpareil are unfit for children’s eyes); wearing a vail; and 
/neglecting to cultivate far-sightedness by examining care- 
fully distant objects. Hence myopia is more common in 
cities than in the country, among those working on near 
minute objects than those laboring in the fields with a wider 
range of vision and more objects to invite habits of observa- 
tion. The increase of myopia has been attributed to modern 
devotion to literary pursuits, as savages are generally exempt 
from this trouble.” But if preper precautions are taken there 
is no necessity that myopia should increase in a nation in 
proportion to its devotion to intellectual pursuits. 
it is often hereditary, this predisposition may commonly be 
counteracted by proper care. 

Says Dr. E. G. Loring: ‘‘ The great period for the de- 
velopment of myopia—that is, for its beginning—is from the 
tenth to the fifteenth year, just at the time when the body, 
as a whole, is developing most rapidly. Near-sightedness is 
essentially a disease of childhood, or, at the latest, of adoles- 
| cent life. Donders declares that he never has seen a case of 
|myopia originate after the twentieth year. Myopia is es- 

pecially prevalent among the so-called cultivated classes. 


| 


| Yet students do not use their eyes for more hours a day, and | 


on finer objects, than jewelers, engravers, draughtsmen, 
seamstresses, type-setters, and many others who engage in 
long-continued work on small objects. These occupations 
do not show any tendency to near-sightedness, while the pro- 
| fessional and literary callings do. The principal reason why 
the members of mechanical arts show less myopia than those 
of studious and literary occupations is not because they use 
their eyes less, but that the application of the eyes occurs 
at a different time of life and under entirely different con- 
| ditions. 

The statistics already gathered in this country as well as 
in Europe clearly show that there is an increasing tendency 
to myopia in the ascending grades of schools. 
the extent and thoroughness of these investigations both in 
Europe and America, Dr. Erismann’s statistics were made 
in St. Petersburg on the eyes of 4,358 scholars, Dr. Conrad's 
at Konigsberg on 3,036. Dr. Cohn at Breslau examined 
10,060 pupils. Dr. Pluger examined 1,846 pupils at Lucerne. 

Drs. Agnew and Loring in New York, and other oculists 
in Boston, Brooklyn, Buffalo, Cincinnati, and other cities in 
our country, have examined the eyes of many thousands of 


scholars, and all agree that myopia increases from the | 


primary room up to the highest grade of school. As my 


knowledge of this subject is experimental rather than either | 


scientific or professional, I am mainly indebted to the emi- 
nent oculists whom I have consulted for the list of causes 
and preventives above named.—N. Y. Hvening Post. 


ANALYSES OF CANE AND BEET-ROOT SUGAR 


ASH 
By J. W. Macpona.p. 


Tne samples were obtained by preserving the ashes of al 
cane and beet sugars analyzed in the laboratory of a large 
sugar refinery during one year. The analyses may therefore 
be taken as representing the average composition as regards 
bases, phosphoric and carbonic anhydrides and chlorine 
having been displaced by the sulphuric acid employed in 
the sugar analyses. 

It will be noticed that cane ash contains a larger propor- 
'tion of lime, magnesia, ferric oxide and sand than beet. 
| These substances are removed from the juices in the beet 
manufactories, but in the West Indies and cane-producing 
countries the manufacture of sugar has not yet reache 
such a perfect state. 


Cane Ash. Beet Ash. 








PM. wecesvescosacacsssces SPU0 34°19 
BOM... cc veseseeseccesseses . 087 11°12 

Lime ..... oe ectwaes 8°83 3°60 

| Magnesia. ..... (ne acens oo 378 0°16 
Ferric oxide and alumina.... 6°90 0°28 
Sulphuric anhydride......... 43°65 48°85 
Sand and silica.............. 8:29 1°78 

100°06 99°98 
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NEW PRODUCT OF THE OXIDATION OF LEAD. 
By H. Depray. 


THERE exists a sesquioxide of lead, or rather a compound 
of plumbic acid and protoxide of lead in equal equivalents, 
quite distinct from the sesquioxide, commonly so-called, 
which is merely a mixture. The sesquioxide of lead is not 
decomposed by the influence of heat, as is the general case 
with direct compounds, like the carbonate of lime. Such 
bodies, if heated in a limited space at a temperature where 

| their decomposition begins, cease to be decomposed when 
the temperature of the gas evolved in the apparatus has ac- 
quired a certain value depending solely on this temperature. 
| But the sesquioxide of lead is split up into oxygen and mini- 
jum, which, at least in the circumstances indicated above, 
|is not capable of reoxidation. The sesquioxide, therefore, 
| under the influence of heat behaves like lead carbonate, or 
any other indirect compound. 





Action oF Boron FLUORIDE UPON ORGANIC SUBSTANCES 
|—Fr. LANDOL?PH.—On treating ordinary camphor with boron 
fluoride the author obtained as results of the reaction cymene 
and certain of its polymers and two carbides of the series 
|Ca Ha—s. The gases given off are boron fluoride, carbonic 
Acetylen and carbonic acid 


are absent. 
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**On Aromatic Nitrosamines,” by Dr. Orro N. Wrrr.—In 
1874 the author made some experiments on the action of pi- 
trous acid, and especially its ethers, on secondary and ter- 
tiary amines. The facts observed were communicated to 
| the Chemical Societies of Zurich and Berlin. In his inaugu- 
ral dissertation (1875) the author gave a detailed account of 
the formation and properties of diphenyl-nitrosamine. Since 
that time a more careful study of some complicated reac- 
tions of diphenyl-nitrosamine has been made, and the re- 
|sults of these investigations the author gives in the follow- 
|ing paper: Whenever a secondary amine is acted upon by 
nitrous acid, water is given off, and a nitrosamine (. ¢., a 
substituted ammonia which contains, instead of at least one 
| hydrogen, the mono-valent.group NO in immediate connec- 
tion with the ammoniacal nitrogen) is formed. Thus: 


March 


C,H, C.H, 
| 

Ni + HONO=,0+ 4 NLNo. 

CH C.H, 


Diethyl-amine. Diethy]-nitrosamine. 





Though | 


To illustrate | 


Similarly, by the action of ethylic nitrite, amylic nitrite, or 
nitrous vapors on diphenylamine, dyphenyl-nitrosamine is 
formed. This latter substance crystallizes readily in large, 
honey-colored, monoclinic crystals, melting at 66°5° C., solu- 
ble in alcohol, benzol, ete. It dissolves readily in concen- 
trated sulphuric acid with a beautiful blue color, large quan- 
tities of nitric oxide being evolved. Powerful reducing 
jagents split off ammonia, and reproduce diphenylamine. 
| The action of aniline and the primary monamines on diph 
enyl-nitrosamine is violent, diphenylamine being regener- 
| ated, with the formation of diazo-benzol, the latter forming 
| successively diazo-amido-benzol and amido-azobenzol. Un- 
der certain circumstances a secondary reaction takes place, 
a substance, Cy,H.»Ns, being formed, which, when treated 
with sulphuric acid, gives a blue coloring matter with a 
} crimson fluorescence and a spectrum of three dark bands. 
If ordinary ethylic nitrite—obtained by passing nitrous va- 
pors into aleohol—be used, a mixture of products is “ormed, 
in the investigation of which the author encountered many 
difficulties. When burnt in a combustion-tube these bodies 
gave off rapidly large quantities of nitrous vapors, while a 
'very dense charcoal was left behind, which was difficult to 
burn completely. On investigation the author found that 
the substance commonly called anhydric nitrous acid (pre 
pee by the action of nitric acid on starch, etc.) is really 
N,O,, and splits up by contact with alcohol or water into 
nitric and nitrous acids. Thus ordinary ethylic nitrite al- 
| ways contains nitric acid. The author, therefore, used mix- 
tures of pure amylic nitrite and nitric acid. Acting with 
these on known weights of diphenylamine, and moderating 
or accelerating the reactions by the use of various solvents, 
he has obtained mono-nitro-diphenyl-nitrosamine and two 
bodies which, on the removal of their nitroso-groups, yielded 
dinitro-diphenylamine and an isomer. Mono-nitro-diphenyl- 
nitrosamine.—To 20 grms. of diphenylamine, finely pow- 
dered, a mixture of 15 ¢c.c. nitric acid, 35 grms. pure amylic 
nitrite, and 100 c.c. of methylated alcohol is added. On 
shaking—and, if necessary, heating—crystals separate. The 
liquid is now cooled by ice, when a crystalline deposit is ob- 
tained, which is filtered off, washed with spirit, dried, and 
recrystallized from chloroform. This substance forms light 
yellow plates, melting at 133°5° C., scluble in benzol, hot al- 
cohol, and glacial acetic acid. When treated with strong 
sulphuric acid it gives off nitric oxide, the liquid becoming 
purple. By the action of aniline or alcoholic potash mono- 
nitro-diphenylamine was obtained in pale yellow glistening 
scales, melting at 132° C. It does not color sulphuric acid, 
but dissolves in alcoholic potash with a fine red color. 

the action of bromine on mono-nitro-diphenyl]-nitrosamine 
dissolved in glacial acetic acid two products were obtained, 
one in canary-yellow colored silky needles, fusing at 208°5° 
to 209°, the second in heavy, well-shaped, small prisms, 
melting at 214°5° to 215°. If, instead of the quantities given 
jabove, the following be used—17 grms. diphenylamine, 5 
|e.c. glacial acetic acid, 40 c.c. nitric acid, 50 c.c., methylated 
spirit, and 48 grms, nitrite of amyl—a light yellow sand 
powder is obtained, which dissolves in culpbetie acid with 
a dirty violet color, nitric oxide being given off. The an- 
‘alyses seemed to indicate a formula intermediate between 
di- and trinitro-dipheny]-nitrosamine. The author, therefore, 
acted on the substance with aniline and alcoholic potash, 
precipitating the resulting liquid with dilute hydrochloric 
acid. By treating this precipitate with alcohol a solution 
was obtained which furnished long, thick pointed, dark yel- 
low needles, fusing at 214°, and dissolving in alcoholic pot- 
}ash with a bright purple color. Analysis proved this sub- 
stance to be dinitro-diphenylamine. The residue insoluble 
in alcohol was recrystallized from xylene, apd obtained in 
granular vermilion crystals, fusing at 211°5°, which dissolve 
in alcoholic potash with a scarlet color. Analysis proved 
this substance to be isomeric with the last. Al the above 
substances, when treated with strong nitric acid, yield hexa- 
vitro-diphenylamine. The author points out that the method 
of nitration above described will probably be found appli- 
cable in many cases where nitration has hitherto offered un- 
usual difficulties, and also lends some support to the theory 
that the formation of nitroso-compounds always precedes 
the introduction of the nitro group into the molecule of aro- 
matic substances. The author mentions, in conclusion, that 
Mr. Meldola communicated to the Chemical News (Feb. 8, 
| 1878) a note on a new coloring matter. On examination this 
new dyestuff, ‘‘Citronin,” turned out to be a mixture of 
mono- and dinitro-diphenylamines. Mr. Meldola, on learn- 
ing that the author had been engaged with these bodies for 
some years, relinquished the investigation. For this act of 
courtesy the author thanks Mr. Meldola, but wishes to state 
that the merit of the practical —— of this substance 
as a dyestuff belongs solely and entirely to that chemist. 
| The author promised a second paper in continuation of the 
| research, and stated that, but for the incident just referred 
|to, he should not have published his researches at so early a 








date. 
| Mr. Meldola said that Dr. Witt had given a perfectly cor- 
| rect statement of the case as far as he was concerned. At 
|the time he first obtained citronin he was aware that Dr. 
Witt had been working at the subject, and therefore thought 
|that he was the proper person to communicate with. is 
|communication, be ventured to think, considering the inter- 
esting paper they had just heard, had been attended with the 
happiest results as regards the Society and himself. 
ir. Groves remarked that when phenol is acted upon b 

dilute nitric acid, a small quantity of nitroso-compounds 
seems to be first formed; also, in the formation of trinitro- 





1946 


orcin, nitroso-compounds seemed to be at first produced 
thus confirming the statement of Dr. Witt 

Dr. Armstrong thought that, although in many cases we 
had evidence of the pre-formation of nitroso-compounds, yet 
it probably was not always the case. Thus some of the 
sulpho-acids of phenol nitrate with very great readiness 
without any indication of nitroso-compounds being formed 

After a short discussion between Drs. Armstrong and 
Witt as to the constitution of the bodies mentioned in the 
above paper— 

The President gave the best thanks of the Society to Dr 
Witt for his interesting paper, which was illustrated by ex 
periments and the exhibition of specimens of the above 
beautifully crystallized substances. 


“On a New Process for the Volumetric Estimation of Cya 
nides,” by J. B. Hannay.—The cyanide is dissolved in wa 
ter, and the solution is rendered alkaline by ammonia. A 
half-strength decinormal solution of mercuric chloride is run 
in with constant stirring. At first the reaction 2KCN-+ | 
HgCl,=Hg (CN).+2KCl1 takes place, but as soon as all the 
eyanide has been thus decomposed, the slightest trace of 
mercuric chloride renders the liquid distinctly opalescent. 
The end reaction is sharply marked and very delicate. Many 
experiments were performed as to the action of alkaline 
sulphates, chlorides, and nitrates. The results were similar 
to those already obtained by Tuson and Neison (Chem. Soe. 
Journ., 1877, ii., 79). Very large quantities of ammonium 
salts prevent the appearance of the opalescence. Cyanates 
and sulpho-cyanides do not interfere. The presence of sil- 
ver salts does not hinder the reaction. The author, therefore, 
recommends the process as one of great facility. 


** On Certain Bismuth Compounds,” by Mr M. M. P. Murr. 
—In the first portion of this paper the autho~ details reac 
tions illustrating some points of contrast between bismuthous 
and phosphorous chlorides. The latter substance is oxidized 
with comparative ease, and therefore acts as a reducing 
agent in certain reactions; the former undergoes only in 
complete oxidation, and therefore exerts no action in such 
cases, The two oxalates of bismuth, Bi,3C,0,.6H,0, and 
Bi,C,O., are then studied. Experiments on the production 
of some so-called bismuthates are next detailed. The author 
inclines to the hypothesis that the higher oxides of bismuth 
exhibit exceedingly feeble acid characters. The paper con- 
cludes with the description of some experiments on bis 
muthous iodide. The oxidation of this compound by air 
when in a fused state is compared with the behavior of the 
corresponding chloride and bromide under similar condi 
tions. The iodide oxidizes much more slowly than either 
the chloride or bromide. Bismuthous iodide prepared in the 
wet way is more readily decomposed by water than the same 
salt prepared in the dry way, 

The thanks of the Society were given to the author, who 
exhibited an interesting series of bismuth compounds. 


Salicylic Acid.—Mr. Williams then exhibited a splendid 
sample of salicylic acid, about 24 ounces, prepared from the 
oil of wintergreen, the natural product crystallizing appar- 
ently better than the artificially prepared acid; also, about 
1 gallon of pure methylic alcohol. 


Methylic Chloride.—Dr. Witt, in answer to Mr. Maxwell | 
Lyte, said that the ‘‘ vinasses,” formerly a waste-product of 
the beet-root sugar manufacture, had lately been utilized 
under a patent for the production of methylic chloride, 
which was largely used by the aniline color manufacturers 
The gas was prepared, washed, and pumped into metal res- 
ervoirs containing 25 kilogrms. each, the patentee, Brigon- 
net, making as much as 1,000 kilos. a day. 








ON A NEW FORM OF MEASURING APPARATUS 
FOR A LABORATORY SPECTROSCOPE. 


By J. Emerson Reynowps, M. D., Professor of Chemistry, 
University of Dublin. 


THe measuring apparatus for a laboratory spectroscope 
which I have been asked to describe was fitted about a year 
ago to an instrument in common use in the College Labora- 
tory, and has afforded very satisfactory results. My chief 
aim in planning the arrangement was to facilitate the meas- 
urement and identification of spectral lines and the mapping 
of spectra under circumstances admitting of little general 
illurnination. 

The spectroscope to which the apparatus is fitted has two 
fixed flint glass prisms, the refracting angle of each being 
60°. This instrument is shown in the annexed engraving. 
When in use the prisms are covered by a brass cap provided 
with openings for the collimating and observing telescopes. 
The movable arm, D, that supports the observing telescope, 
also carries a vernier, which is moved with the telescope 
over a graduated arc, and in this usual way the relative po 
sitions of the several lines of a given spectrum can be de- | 
termined. The angular distance traversed in passing 
from the extreme red to extreme violet is necessarily small, 
owing to the low dispersive power of the instrument, but 
this, 1 need scarcely say, is an advantage rather than the re- 
verse in a spectroscope, which is commonly employed as an 
aid in ordinary qualitative analysis. 

The graduations of the arc are unavoidably close, and dif 
ficult to read in a feeble light, consequently the eyes of the 
observer become speedily tired and unfitted for the examina- 
tion of faint spectra. Nevertheless, measurements made 
with the graduated are and vernier are, in my experience, 
more trustworthy and satisfactory than those obtained with 
even the best photographed scale that [ have had the oppor- | 
tunity of working with. Desiring, then, to retain the method 
of direct angular measurement, I sought to multiply the 
motion in such a manner as to obtain wide readings on a 
convenient scale. After many trials in different directions, 
the form of apparatus which I shall now describe was finally 
adopted: 


Description of the Apparatus. —The annexed woodcut, 
which is taken from a photograph, represents the whole ap- 

aratus. The index, A, attached to the spectroscope, moves 
in front of a graduated plate of opal glass, the latter being 
supported in the manner shown by the stand, 8,* to which 
the spectroscope is also screwed by means of the rod, R. 
The index is attached to a milled head which moves stiffly 
on a stout steel rod, r. The latter can revolve in little bear- 
ings supported by the projecting arm of ‘‘angle brass,” a, 
the other end of the rod being let into a hole drilled in the 
head cf the pillar, P, of the instrument. On the rod just 
mentioned, and immediately beneath ¢, a small toothed 
wheel is securely keyed. The diameter of this wheel is about 


* The stand is of stout walnut wood, A rebate of the thickness of the 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 122. 


May 4, 1878. 





one centimeter, and the teeth upon it are fine and well cut. 
¢c is a stout metallic strip, five centimeters long, whose iower 
edge is serrated so as to correspond accurately with the teeth 
of the wheel on the rod, r, and to act upon the teeth directly, 
so as to cause the rod carrying the index, A, to rotate easily. 
This strip is bent to a curve whose radius is equal to the 
distance hom the axis of the pillar, P. of the instrument to 
the middle of the toothed wheel. The strip is attached toa 
stout arm, and this 1s in turn screwed to the slightly project- 
ing end of the heavy plate, D, which carries, and of course 
moves with, the observing telescope, the motion being com 
municated to the latter by turning the milled head, m. 
the observing telescope moves over the graduated arc, g, the 
index, A, moves in front of the graduated plate, B, but in 
the opposite direction, for the motion of D is communicated 
to the rod, r, by means of the serrated slip, ¢. When the 
fittings are well made, the movement of the index, A, is 
steady, and corresponds in both directions with those of D 


As i 





The relative positions and widths of the lines seen with 
the instrument are easily laid down on a millimetric scale. 
I have had a number of 200 m.m. scales printed on narrow 
slips of paper, and the graduations are lithographed on a 
band of six equidistant lines, which thus serve for marking 
off intensities, according to Bunsen’s graphic method. One 
millimeter corresponds to one unit of the scale on the opal 

| glass screen, and consequently to three minutes as read off 

| with the vernier on the graduated arc of the instrument. 

Differences corresponding to 1 can, therefore, be easily esti 

mated and represented on the millimetric scale. 

| But one other practical point need be mentioned. I find 
it exceedingly convenient to mark off on the opal glass scale 

| the positions of the more important lines of the elements 
whose spectra are easily obtained with the aid of the Bun 

|sen flame. Thy symbol of the element to which a particu- 
| tar line or band belongs is legibly written under the particu- 
| iar point of the scale, and connected by a line with the point 





MEASURING APPARATUS FOR A LABORATORY SPECTROSCOPE. 


By the simple means described, a very slight motion of the | 
observing telescope produces a comparatively considerable 
displacement of the index, A. 

In my instrument, the telescope and the index move in 
opposite directions. Any objection on this score can be re- 
moved, for it is only necessary to point out that the motions 
may be made to coincide in direction by placing ¢ under in 
stead of over the toothed wheel. 


Graduation of the Glass Plate.—It is very desirable that 
the graduations on the plate and on the are of the instrument 
should agree. The best mode of securing this is to graduate 
the plate with the aid of the are. For this purpose the teles- | 
cope is moved into such a position that the rays less refrang. | 
ible than the red potassium line shall occupy the field of | 
view; the zero of the vernier is then made to coincide with 
the nearest convenient degree marked on the arc. The rod, 
r, is then firmly grasped, and the index, A, brought down 
to a horizontal position, and a fine dot made on the plate 
under the point by means of a pen dipped in ‘* black japan.” 
This point is taken as the zero of the scale. Each half de- 
gree is marked off in a similar manner until the semicircle 
is graduated. The two scales are again compared at differ- 
ent points, and the opal glass plate removed; each large di- | 
vision, corresponding to half a degree, is then subdivided | 
into 10* equal parts. Finally, the semicircle is numbered 
from zero up to 200; each division of the scale, therefore, 
corresponds to 3’ of the are, g. In my nes the an- 
gular motion of the observing telescope is magnified 25 times, 
and the width of each division of the glass scale is 24g milli- 
meters, so that the readings are easily made in a feeble light 
without straining the eyes of the observer. 


Reading off Positions of Spectral Lines. —In commencing an 
observation, it is always desirable to see that the point of 
the index, A, stands at the zero of the glass scale when the 
telescope is in the corresponding position on its scale. Any 
adjustment of the index that may be necessary is easily made 
in the way already described, namely, by firmly holding the 
rod, r, and turning the milled head which carries the index 
to the desired extent. The actual reading of the position of 
a line to which the point of the fine needle in the eyepiece 
is brought is then made from the glass scale. 

An exceedingly feeble light suffices to enable the operator 
to read the wide divisions on the white scale; but in observ- 
ing very faint lines I do not read by reflected light, but 
faintly illuminate the scale by means of a very small gas jet 
or lamp placed behind it. Sufficient light is transmitted by 
the opal glass to enable the readings to be easily and quickly 
made, while the eye of the operator is retained in a sensitive 
condition for feeble rays. Moreover, in reading it is not 
necessary to move the head away from the eyepiece of the 
instrument. 

Ihave tried with success a mode of determining smali dif- 
ferences with this apparatus which could doubtless be ap- 
plied with advantage in mapping spectra with instruments 
of high dispersive power. 

The glass plate, B, was removed from its stand, and the 
index from the rod, r. I then attached to the latter a cork | 
carrying a small mirror placed at a suitable angle. A spot | 
of light was reflected from this mirror, and made to fall on 
a screen placed several meters away. The relative distances 
between the members of groups of closely ruled lines (those | 
of the nitrogen spectrum) were then easily determined in 





' 


in question. Identification of the bright lines observed in 
the spectrum of an unknown compound is thus greatly facil- 
itated.—Chemical News. 


ON THE COOLING OF FATS. 
By Mr. Joun TReEHARNE, M.B., C.M. 


Ir equal bulks of the fats of mutton, beef, pork, and but- 
ter, and palm oil be heated to 100° C. in a small flask fitted 
with a thermometer through the cork, and are then allowed 
to cool by radiation under the same conditions for each, the 
temperature is found to fall regularly to a certain point 
(which is different for each of the fats above named), and 
then to rise to a certain turning point. These turning points 
are approximately as follows: 
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The extent of the rise in temperature is different in each fat, 
being greatest in that of mutton, and least in that of butter 
and palm oil. The extent of the rise is also greater within 
certain limits the greater the quantity of fat employed; but, 
as a rule, the turning point is pretty constant for the same 
fat. There is also a little difference in the turning point and 
the extent of rise according to the part of the carcass from 
which the fat has been taken. 

If temperature and time be taken as co-ordinates and the 
rate of cooling be represented by curves, these latter will be 
characteristic of the respective fats. A mixture of equal 
parts of mutton and butter fats does not give a curve inter- 
mediate between those of its components, but is such as to 
indicate that less heat is given out in cooling (to 20° C., say) 
than in the case of butter, which, compared with mutton 
fat, gives off very little heat. 


POLYATOMIC ALCOHOLS. 
By D. Kien. 


Ir borax and mannite be mixed in such proportions that 
less than 44 equiv. of borax is taken to each equiv. of man- 
nite, the liquid is acid. If 15 equiv. of borax is employed, 
the liquid is neutral, but on treating the mixture with alcohol 
there remains a peculiar compound, the same as that pro- 
duced on mixing the two substances equivalent for equivalent. 
The alcohol removes the excess of organic matter. If borax 
is added in excess it crystallizes, and the organic matter re- 
mains merely in combination with 1 equiv. of borax. If an 
aqueous solution of borax is poured into a concentrated 
solution of any of the following polyatomic alcohols—glyce- 
rine, erythrite, mannite, levulose, dextrose, and galactose (a 
and 4), the polyatomic alcohol being in excess—an energetic 
acid reaction is immediately set up. The liquid turns blue 
litmus, the yellowish red shade characteristic of the more 
powerful acids, and the mixture attacks calcic and barytic 
carbonates. If the liquid is diluted with water, the blue 
color of the litmus is restored. If any of the above alcohols 
is added to a dilute aqueous solution of boracic acid, too 
weak to redden blue litmus paper, an acid reaction is aJso de- 


this manner, as the actual motion of the needle from point | veloped, even if a solution containing merely 1-20000 of boric 
to point was greatly magnified. | acid is brought in contact with mannite. With quercite, no 

similar reaction was obtained. The alkaline earthy biborates 
| yield similar results to borax, 


glass plate is cut to the depth: of three centimeters from the vertical piece 
of the stand. The straight edge of mp is laid in the groove and is 
secured, in — by a pin passing from behind throagh a hole drilled 
and in part by a wooden slip screwed on in front. 





{ 


* In the woodcut only five subdivisions are shown, 
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COLORED CRYSTALLINE COMPOUNDS OBTAINED 
FROM BRUCINE. 


By Davip Lixo. 


Ir has long been known that deoxidizing agents, such as 
protochloride of tin and sulphide of ammonium, when added 
to a heated mixture of brucine and nitric acid, give rise to 
a deep violet coloration. On one occasion, having used sul- 
phurous acid as the reducing agent to produce this effect, the 
tube containing the mixture was left at rest for some hours, 
when, on examination, it was found that a few violet-colored 
crystals had subsided. This substance is the nitrate of a 
blue-colored base, which is very unstable, absorbing oxygen 
from the air the moment it is liberated from its salts. 

There is no difficulty in obtaining the nitrate in considerable 
quantities. I heat brucine with a moderate quantity of con- 
centrated colorless nitric acid, add a little water, boil until 
the color changes to yellow, then add a strong solution of 
sulphurous acid in excess. A mass of violet-colored crys- 
tals, in the form of minute needles, separates as the solu- 
tion cools. They are thrown on a filter, washed first 
slightly with water, then with alcohol, and dried on the 
water-bath. A yellow crystalline compound (the nitrate of 
another base) is also easily obtained from brucine by the ac- 
tion of nitric acid. It is probable this substance has been 
already described by Strecker, under the name of Cacothe- 
line. In order to obtain it, I act on brucine with nitric acid, 
as above, let the mixture cool a little, then add a considerable 
volume of alcohol. The yellow compound immediate] 
separates in the form of minute crystals. It is washed with 
alcohol and dried on the water-bath. These two colored com- 
pounds are readily converted into each other by the addition 
or abstraction of oxygen. 

The violet salt dissolves sparingly in cold, more freely in 
hot water, to a solution of the same color. It is insoluble in 
alcohol. If the aqueous solution is exposed to the air it 
gradually absorbs oxygen, and is converted, after some 
hours, into the yellow compound which remains in solution. 
Powerful oxidizing agents produce this change at once. The 
addition of sulphureted hydrogen, sulphide of ammonium, 
or other deoxidizers restores the violet color If sulphurous 
acid is employed for the purpose it is generally necessary to 
apply heat. If a small quantity of the violet crystals is 
placed in a porcelain basin and treated with a few drops of 
strong solution of potash or spda, the base is released, and 
dissolves in the alkali with the production of a magnificent 
and intense blue color, which, however, quickly changes to 

ellow; the two colors mixing produce a beautiful green. 

he reaction is very delicate. The yellow salt is sparingly 
soluble in cold water, more freely in hot water. The solu- 
tion is of a bright amber color. It is insoluble in alcohol. 
The addition of sulphureted hydrogen to the aqueous solu- 
tion immediately converts it into the violet salt. 

Other reducing agents, of course, produce the same re- 
sult.—Chemical News. 





A MANGANESE BLUE. 
By M. Gaston Bone. 
Tuts blue is obtained on igniting silica, and any compound 
of manganese, with baryta, or a mixture of sodaand lime 


in an oxidizing atmosphere. Either of the following 
mixtures may be used: 


i ctidnacwcnns 8 or Silica or kaolin .......... - 8 or 2 
Soda-ash ........ 6 ‘ Barium nitrate........... " 8 
Carb. of lime (free ~ 

from iron)...... 5 ‘‘ Oxide of manganese (free 


from iron) 

The proportion of manganese affects the intensity of the 
blue, but not its tone. By increasing the proportion of alkali 
or silica, a green or a violet tone is produced. The use of 
potassa does not give good results. he ignition should be 
effected at a red heat in the absence of reducing gases. 
These facts lead to a very delicate process for detecting the 
presence of manganese, especially in earthy substances. If 
to one of the above mixtures, made of materials free from 
manganese, any substance containing a trace of that element 
is added, a blue color appears on ignition. 


ACTION OF OXYGEN UPON THE ANATOMIC ELEMENTS.—P. 
Bert.—The injurious influence of oxygen upon air-breathing 
vertebrates begins to be manifested at 5 or 6 atmospheres. 
The analysis of the gases contained in the blood shows that 
at this tension, the coloring matter of the blood-globules 
being completely saturated with oxygen, this gas begins to 
dissolve in the plasma, If the duration of the compression 
is prolonged the solution of oxygen in the tissues becomes 
general, when a diminution of organic oxidation appears 
with its most immediate consequence, a fall of the tempera- 
ture of the body. 


Lactic FERMENTATION OF Mr_k-Suear.—Cu. RicHeT.— 
If milk is placed in a stove heated to 40° it becomes acid, 
coagulates, and after a time acquires an acidity of 1°6 of lac- 
tic acid in 100 parts of milk. his limit is never exceeded. 
If a few drops of a mineral acid are added to fresh milk the 
fermentation is completely checked and no further acidity is 
developed. But if, instead of a mineral acid, we add acid 
gastric juice, the lactic fermentation is developed with extra- 
ordinary rapidity, and the milk reaches in four or five days 
an acidity equal to 4 per cent. of lactic acid. The fermenta- 
tion is arrested in presence of a large quantity of phenol, but 
unless there is sufficient of this reagent to remain in part un- 
dissolved in the liquid the fermentation is merely delayed. 





CARBURATION OF NICKEL BY THE CEMENTA- 
TION PROCESS. 


By M. Bovussrncavtt. 


NIcKEL, like iron, is magnetic, sufficiently ductile to be 
forged and drawn into slender wire. Its point of fusion is 


very high, and if melted in a brasqué crucible it yields a} 


homogeneous regulus of a silvery whiteness, containing car- 
bon. The author has examined whether nickel, like iron, 


when carbureted is capable of being tempered and acquires | 


elasticity, and whether it renders steel less susceptible of oxi- 
dation. The result was decidedly negative, except that al- 
loys of iron or steel, with large proportions of nickel, 30 per 
cent. and upward, resist the oxidizing action of air and 
water. 








STRAW FOR FODDER. 
By Proressor G. C. CALDWELL. 

Every plant or part of aplant that is used for fodder 1s 
valuable for this purpose, because is is palatable to animals, 
| so that they will eat it of their own free will and accord; 
| and, in the second place, because it contains the three kinds 
| of vegetable organic substance, albuminoids, fat and carbo- 
| hydrates, such as starch, sugar and cellulose, in digestible 
|forms. It is true that animals cannot dispense with the min- 
‘eral part of the fodder, consisting of phosphates, chlorides, 
| ete., but the quantity of these matters required is very small 
as compared with whet is needed of organic substance, and 
| only in rare cases is there any deficiency with respect to any 
| of them except salt. Of these three kinds of organic sub- 
| stance, the one mentioned first is generally regarded as the 
, Most valuable; at least such is the view entertained every- 
where in Germany; and if we duly consider the at 
amount of investigation of the subject of the feeding of 
| stock that has been carried on there, the opinion is — 
entitled to much weight. The fats are ranked next to al- 
| buminoids, and last of all come the carbohydrates. There 
are some good reasons, therefore, for valuing that foddering 
|material most highly which, other things about equal, is 
|richest in albuminoids; clover as compared with timothy 
| contains about 3 per cent. more of albuminoids, about the 
| same proportion of fat, and about 3 percent. less of carbohy- 
|drates; the greater richness in albuminoids justifies the esti- 
mation in which it is held as a richer foddering material than 
jtimothy. For a similar reason oat straw is worth more 
|than wheat straw; the latter is worth less than timothy hay, 
| partly because less palatable, but much more because it con- 
| tains less than one-third as much albuminoids. 

But the mere proportion of any constituent that is present 


|in any article of fodder is not all that must be taken into ac- | 
| count in making up the estimate of its value, or in compar- | 


| ing it with another kind of fodder. In the case of many of 
| the ordinary foddering materials, a certain portion of each 
| constituent is indigestible, and therefore quite worthless; 
| the coarser and cruder the fodder, the larger the proportion 
| of indigestible matter, as a general rule. The German in- 
| vestigations on the digestibility of fodder, which have now 
been carried on for so many years, have served to confirm 
| many of the teachings of experience, as well as to add much 
to our positive knowledge in regard to this important sub- 
| ject. Some of the results of these investigations show in a 
striking manner the difference in nourishing value of the 
| different cereal straws, owing to differences in the digesti- 
bility of their constituents, as set forth in the following table. 
| In the first column of figures is given the number of pounds 
| of albuminoids supplied, and in the second column the num- 
ber of pounds of digestible albuminoids in a ton of the fod- 
der; meadow hay is included in the list as furnishing a very 
suitable standard of comparison: 


Total Digestible 


albuminoids, albuminoids, 
MeaGow Bag ...occcescossceseses 200 119 
Week Ms. dcciccccesisiccn: 15°5 
BO MI. os os cin cccccccenesece WO 17°4 
Oat straw ....... 60466060065 cco OE 39 





It is seen that all the straws are greatly inferior to meadow 
hay in respect to the total albuminoids, but the inferiority is 
much greater when the comparison refers to digestible albu- 

| minoids; thus, in the ton of oat straw we have nearly half as 
much albuminous substance as in the meadow hay, but there 
is only a third as much digestible albuminous substance. On 
| the other hand the superiority of oat straw over wheat or rye 
becomes more apparent when the digestibility of their con- 


3 | stituents is compared. In the ton of oat straw we provide only 


a third more of albuminoids than in wheat, but of digestible 
substance of the same kind two and one-half times as much. 
In respect to the digestible fat the superiority of oat straw 
over wheat is no less marked, and 4s to the carbohydrates, 
|also, when oat and rye straw are compared; but the carbo- 
|hydrates of oat and wheat straw differ but little in digesti- 
bility. As one very interesting result of these considerations 
it appears that the maximum quantity of digestible albumi- 
noids, fat, or carbohydrates in a ton of oat straw exceeds the 
minimum quantity of these substances in a ton of meadow 
hay; or, in other words, oat straw may be better than meadow 
hay under some circumstances, as shown in the following 
table, giving the pounds of digestible albuminoids to the ton 
of fodder in the two cases: 


The quality of straw for fodder appears to vary with the 
character of the season, especially during the period of the 
formation and ripening of the grain. In this period compar- 
atively little food is taken up by the plant, and the heads are 
matured at the expense of materials already accumulated in 
the stem and leaves; if the weather is unfavorable at this 
time—too cold, wet, or dry—the withdrawal of substance 
from the other parts of the plant for the formation of seed 
‘may be hindered, and the crop of grain will be poor, while, 

as a compensation for this loss, the straw will make much 
| better fodder. For instance, in the wet and cold season of 
1851, in Germany, oat straw contained 414 per cent. of albu- 
;minous matters—only about the average proportion, it is 
true. But in the following year, when there was a dry sea- 
|son, and a better yield of grain, the straw contained but 2 
per cent. of albuminoids. In 1868 the complaint was very 
general in certain localities of the poor quality of the oat-straw 
fodder, and an analysis of several samples showed that it 
contained only about 1°7 per cent. of albuminoids; there was 
evident good reason for finding fault with the fodder. That 
a well-fed crop makes fodder of better quality than a 
poorly-fed crop has been established by the results of many 
experiments, and the principle is in full accord with the re- 
sults of experience; a plant that is well manured is richer in 
nitrogenous matters in every part than one grown on poor 
soil. In one case, where oats were cut just as the heads 
| were formed, the crop from a rich soil contained two and a 
half times as much nitrogenous matter as the crop from a 
poor, unmanured soil; a well-fed barley crop contained one- 
third more nitrogenous matter than did a poorly-fed one; a 
well-fed clover crop one-fourth more, and so on. 

| The value of straw of any kind for fodder is greatly in- 
creased, according to the results of some analyses made by 
Voelcker —_ years ago, by subjecting it to a slight fer- 
mentation. In Volume VI. of the Journal of the Royal Agri- 





cultural Society, Mr. Samuel Jonas describes a method of | 


fermenting straw, which he had found to yield a fodder of 
excellent quality. The straw is cut as it comes from the 


Albuminoids. Fat. Carbohydrates, | 
Best oat straw ...... 60 27 441 
Poor hay..... oe ececee 54 2 294 





PREPARATION OF Metuyt ALLyL.—H. Grosnertz.— | thresher, and well trodden down in the part of the barn des- | 


The author heats to 135° in an autoclave a mixture of 40 | tined for its storage, while some green rye, also cut into 
parts zinc-methyl, 120 iodide of allyl, and 100 of an alloy of chaff, is sown over it by hand, about one cwt. of the green 


zinc and sodium at 3 per cent.—Bulletin de la Société | material being added to a ton of the dry straw; a bushel of 
Chimique de Paris. | salt is also mixed with every ton of the fodder. As the re- 


. 
sult of this intimate mixture of the green with the dry mate 
rial a slight fermentation sets in, the hard stems are softened 
down, and a pleasant flavor is communicated to the whole 
mass, which is scarcely inferior to that of prime meadow 
hay. A part of the results of Voelcker’s analysis of this fer- 
/mented fodder and of a sample of well-harvested wheat 
straw are given in the following table: 


Fermented 


straw Unfermented. 
WEEP iicccccccsctoscasecs US 13°3 
rer Trey cue 2S 1°7 
Nitrogenous matters... ... 4°2 2°9 
Carbohydrates.... ........10°2 4°3 
Digestible fiber...... eS 85-7 19°4 


| The proportion of three important constituents is consid- 
| erably increased, and the increase in digestible fiber is also 
useful, for, as far as this substance is digested, it is probably 
uite as uscful in the animal economy as the sugar or starch. 

| The straw is made richer in nitrogenous substance, not by 
| the production of new nitrogenous substance, for this is 
| impossible outside of the living plant, but partly because of 
| the loss of water, and partly because of the decomposition of 
other constituents of the fodder by the fermentation; there 
is simply a concentration with respect to the nitrogenous 
matters, just as we may strengthen a solution of salt by driv- 
ing outa part of the water by evaporation. A similar re- 
sult follows (it will be remembered by those who read the 
article on “‘ Fermented Fodder” in a former number of 7’he 
Tribune) when green fodder is closely packed in pits, and 
| allowed to ferment. In one such case, green corn fodder 
that contained nine pounds of carbohydrates to one of albu- 
minoids had only seven pounds of the former to one of the 
| latter after it had been in the pit or silo three or four months. 
Mr. E. W. Stewart says that the cereal straw produced in 
this country is worth $40,000,000. A prominent member of 
the Elmira Farmers’ Club estimates that five tons of gocd 
straw fed with one ton of corn meal is equal to six tons of 
prime hay. Such estimates as these indicate the extent of 
the wastefulness when the farmer neglects to make proper 
| use of this foddering material. It is comparatively poor in 
nitrogenous matters, even in its best condition, and, of 
course, animals cannot be profitably fed onit alone. It must 
be supplemented with clover, grain, or oil-cake, and it should 
be fed to young stock, rather than to cows in milk or to fat- 
tening animals. By the exercise of a little more wisdom and 
prudence in the management of our foddering material re- 
sources, a larger proportion might easily be utilized of the 
immense quantity of this material at our disposal, so much 
of which is now carried from the fields to the barn, only to 
be trodden under foot in the yard and mostly wasted, since 
| it adds but little to the value of the manure.—J. Y. Tribune, 


THE PLEASANT ART OF GRAFTING. 


THERE is not one among all the processes of agriculture 
that is capable of yielding so rich a’ return for a trifle of 
| trouble as the grafting of a wild tree with a fruitful and en- 
| joyable variety. One minute will suffice for the grafting of 
‘the top of a young seedling, and this minute’s work will 
effect a change of its whole nature, and of all its produce, 
throughout the ten, twenty, or fifty years of its future 
| growth and fruitage. Every boy should learn to graft. It 
is one of the simple, useful, practical, and everywhere 
yracticable things that should be part of common school 
instruction. The writer once knew some young women who 
could pare and set a graft or bud neatly, and with entire 
| success, and who took pride and pleasure in practicing the 
art. Grafting will probably be attended with more than 
| usual success this spring, because of the mildness of the 
winter, leaving the wood unhurt for those who did not ex- 
jercise, at an earlier date, forethought enough to cut and 
|store the scions. Young practitioners may find some hints 
| useful, and here are a few, in addition to the excellent ones 
given last month by Mr. Smedley : 

Choose sound, firm, ripe shoots, grown in full light, for 
| the scions, and let them be entirely dormant when cut and 
set. With the cherry and plum it is indispensable to graft 
before the buds swell in the least; apple and pear will do 
much later, but all make more growth from the graft, and 
fewer wild shoots below and around it, if set quite early. 
The risk with early grafting is from dry March winds parch- 
ing the graft, while it as yet receives little moisture from 
the scarcely started pont, adh flow of watery sap. This is 
| prevented by using sound scions, by protecting them with a 
| film of wax ora fillet of paper, and by using thicker wax 
and tying it in place so that it cannot become in the least 
detached, to admit desiccating air. A temperature of 50° 
to 60°, and dry weather, are most favorable for the opera- 
tion. The wax should be made of such a temper as to 
work nicely at that temperature; not so soft as to be ve 
sticky, nor so hard as not to stick or not to manipulate well. 
It should handle like rather tough putty in the temperature 
of ordinary spring water. There must be no free grease or 
oil to stop or enter the pores of the bark. 

Whip or splice grafting is the most convenient and the 
safest. Itis practiced on small shoots of the size of a large 
or small lead-pencil. The wax is then applied from a roll 
of strips of half-worn muslin soaked in it while melted b 
moderate heat. A piece is taken long enough for eac 
graft; a strip ly to 14 inch wide and 2 to 3 inches long, 
wrapped on spirally, will completely cover and secure the 
joined parts. A good small knife, the roll of waxed cloth 
and the scions are all that need be carried. But afew 
strings, a hone or fine whetstone, and a register for en- 
tering the names, etc., should be part of the outfit.—W. Y. 
Tribune. 





Layne Down Raspserries.—There is no doubt that all 
raspberries which are slightly injured by our severest win- 
ters, as well as the more tender ones, are benefited by winter 
protection. They start with more freshness and vigor when 
uncovered in early spring, and they bear better. The Rural 
Home says that the largest yield which the editor ever saw of 
the Franconia (which is often injured by winter in our lati- 

| tude) followed the laying down the canes their entire length 
and covering with stable manure, and no other sort which 


CuntrvaTion oF Svuear-BeEts.—A. LapukEAv.—A 
hectare of good land without manure gave 48,000 kilos. 
roots with 10°80 per cent. of sugar in the juice; manured 
with the drainage of dung-hills, 61,500 kilos., with 10°25 
per cent. Soda saltpeter brought the percentage of sugar 
down to 8°36, varthnut cake to 961, and complete chemical 


manure to 10°07. The chemical manure was very useful in 
| destroying insects, 
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S : { ¢ ECORD | Entrance fee $10. There was also a problem tournament in ProspLem No. 77. By SamvEL Lovyp. 
CIENTIFIC (AMERICAN CHESS RECORD. | connection with the meeting, an account of which was given me adem 
T R 4 ~~ a — 9 —_ an acc 5 | Second Prize the American Union Problem Tourna- 
‘ seh = we “ae ss * itt 
[All contributions intended for this department may be addressed to The following list of names shows the number of partici- ment. 1859. 
Samvuet Lorn, Elizabeth, N.J.| pants as well as the order in which the prizes were awarded: Black. 
| George H. Mackenzie, of New York: First Prize.. $100 | WY) 
ia me » Pneeus , 5 ae : FU 
Prosiem No. 76. By Samvuet LoypD.| Henry Hosmer, Chicago: Second Prize .......... 50 | V/A. 
- a : —_ +. | Frederic Elder, Detroit: Third Prize............... 40 YY Yy Y= 
Ss > “| - -- “AT > -) t “ We, . ar t1t17 We OWEdtt ss 
First Prize in the Americ eg Problem Tournament | Max Judd, Cleveland: Fourth Prize.......... ..... 25 WU; WHI, ven ve 
° on | P. Ware, Boston: Fifth Prize ....... ..... ....... 3 K 4 g , tH Z Yyy 
“s li ‘ Se li w Peica 9 Z y Uy Y Ly Yj; 
Black | H. D. Smith, Cassopolis: Sixth Prize ..... an = / ; , Yl; 
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Henry Harding, East Saginaw: Seventh Prize. .... 15 ’. Witt Rp  =—«-—~YuA YW; 
A. Johnston, Cincinnati. d y y Y jy 
W. B. Houghton, Chicago. Z Y; Y Z Uy 





The fullowing may be said to be the decisive game between 
Mackenzie and Hosmer, the winners of first and second 
prizes. The same players also received similar prizes in the 
third meeting, held at Chicago: 


WG 
MAAN 


(Ruy Lopez.) 
MACKENZIE. HosMER. 


WS 


WHITE. BLACK. 
PtoK 4 P to K 4 
Kt to K B: KttoQB3 
BtoQ Kt 5 PtoQ R38 
BtoQR4 KttoK B3 
PtoQ4 KPxQP 
. Castles. Bto K 2 
PtoK 5 Kt toK 5 
Ktx QP Kt x Kt White. 
L Q x Kt Kt toQ B4 
. BtoQ Kt3 Ktx B 
QRPx Kt PtoQ3 = 
reser QxP SOLUTIONS TO PROBLEMS. 
Qx Kt P BtooK B3  * gas at 
R to K sq ch K to Q sq No. 70.—By Conrap Bayer. 
B to K Kt 5 and wies. WHITE. BLACK. 
1 BtoK BZ 1.RxB 
2. KttoQ B38 2. Kx Kt 
* — 3. Kt to Q5 mate. 
GEORGE H. MACKENZIE. ; ~ 1.6KxKt 
- HE ‘‘ Captain,” as he is : X 2. B to B3 ch 2. K toQ5 
A ; familiarly called, is so ; 3. Kt to B 5 mate. 
well known the entire / ’ ‘ 1. QtoR6 
Wig i » es i 4 4 ) (chess) world over, » 2. Kt to Q 5 dis ch 2. 2° Kt 
sa where he has a host of : E. 3. Q to B 4 mate. 
) } friends and admirers, B — : ~ 
ee and his chess achieve- | - : 2. Ktto B5ch ; 2 ea 
ments are so familiar to : 3. Kt to K Kt3 mate 
all, that it would be but , Ay, Sees ee a 
a repetition to recount | No. 71.—By Sienor J. Puacnurra, of Venice. 
them, and we do not WHITE. BLACK 
canate give s consumsed QtoK8 1. BtoQB4 
Kt to K 4 2. Px Kt 


and imperfect record | 
of victories with which | > 

Q to K 6 ch 3. K x Kt 
P mates. 


N 
S 
N N 
SG : 
RSS —— 


oo 2D 
S 
WV, NAAANS 


SS 
MOON 
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White to play and mate in three moves. 
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White. 


White to play and mate in three moves. 





1., 
2. 
f ; our readers are more | SS : eo! [= 3. 
4 Aes | 1 ] familiar than ourselves Fé: 4. 
nor does it seem partic 
ularly appropriate to 2. QtoB8 ch 2. K to Kt 
» dwell at any great 3. Ktx Q P ch 3. K x Kt 
2 length upon one who . : 4. P mates. 
e requires no introduc- Ss > ee, ; ig 1. KttoK B5 
ple wh 73 - tion, or to “‘ write up” SS LL YP 2. QtoB6 ch 2. B covers 

on a champion just in the prime of his strength, and only : Zs 3. Ktx RP 3. Any move 
entering, as it were, on a career in which we expect still 4. Kt mates. ° 
greater things. Mr. Mackenzie—as his name implies—is of ey. 
Scotch birth, although we first hear of him in London, as a Letrer ‘“ B.”—By Lovuts Quien. 
player of considerable prominence He has made New York WHITE. BLACK. 
his home now for many years, where by his charming man- | ___ : - : 1. BtoK4 : ewe 
ners and scholarly attainments he has gained a host of ad- © Ber Ri mae : 

: 7 tn want ’ Peal 3 shoo ~- r Kt mates. 
mirers, and has been so invariably successful in all matches Pa ee : . 4 
and tournaments that our players seem to take a pride in MACKENZIE AND REICHHELM. Entema No. 88.—By C. H. Watersvury. 
yielding him the palm of capereeny. . —— Tue following is the concluding game in this remarkable WHITE. BLACK. 

We have already given a record of the Chicago Chess Con- | match, played at Philadelphia, 1867, in which, it will be re 1. QtoK B4ch 1 Ex 
rress, in which he carried off the highest honors, as well 48 membered, Mackenzie won seven games and drew two with- = ; OB4 a4 Q 
in that of Cleveland, an account of which we present this | oy} asingle defeat: «. Kt to u 2. K moves 
week, as well as aselected game from his remarkable match ; ; 3. R to B38 mate. 
with Mr, Reichhelm, of Philadelphia. MACKENZIE. REICHHELM. 1. KtoQ4 

He is a great admirer of problems, and is well posted on WHITE. BLACK. 29 RtoK Kt3 2 KxKt 
the prominent compositions of the leading composers, and a z 3. Qto K 5 mate 
shows great skill and good taste in solving and selecting the . PtoK4 . PtoK4 ; E 
positions for the Turf, Field, and Farm, which under his . KttoK B38 . KttoQB3 se : 
able management has long been the leading authority on Bto Q Kt 5 PtoQ R3 Epear A. Por never could acquire proficiency in the 
American chess. ‘ > BtooQR4 B to K 2 game of chess, and therefore preferred draughts. ‘‘I will 

We believe he has only essayed a few compositions of his | Castles. KttoK B38 take occasion,” he said, ‘‘ to assert that the higher powers of 
own, although we were surprised to find the following in Kt to QB3 P to Q Kt 4 the reflective intellect are more decidedly and more usefully 
the American Chess Nuts: B to Q Kt 3 PtoQ 3 taxed by the unostentatious game of draughts than by all 
PtoK R3 8. KttoQR4 | the elaborate frivolity of chess.” He wrote quite an ingen- 
PtoQ3 . Ktx B ious article to prove what Harrwitz called ‘‘ his singular and 
QRPx Kt . PtooK R38 strangely mistaken opinion.” 
Ktx QKtP . BtoK 3 ~ = 
KttoQB3 2. QtoQ 








1.KtoB4 





White to play and mate in 3 moves 
By J. B. Munoz, of New York. 
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Extema No. .—By G. H. MACKENZIE. 


White.—K on Q Kt5, RQR8, BK Kt 8, Kt Q B4, Ps 
Q4, K 5, K Kt6and KR 4. 

Black.—K K 2, Bs K R 3 and 4, Ps Q2, K 3, K B3, K 
Kt 2 and 5. 

White to play and mate in four moves. 


9 } 
KttoK R2 8. PtoK Kt 4 Tuat the method of deciding the first move was the same 
. Pto Q4 . PtoQB3 two centuries ago as that which is usually adopted now is 
PxP 5 PxP shown by the title-page of Barbier’s edition of Saul’s “‘ Fa- 


eee 





For the portrait, which our readers will recognize as a| . QtoK2 5. QtoQ Kt2 | mous Game of Chess Play,” published in 1640. The lowet 
most faithful likeness, we are indebted to the American |  RtoQRs5 _BtoQ3s | half of the page is occupied by a cut representing two men 
Chess Journal, to which he has become attached as a regular | & BtoK 8 B to Q B2 with the chess board between them. The men are arranged 
contributor, We are pleased to learn that there is a prospect | 9 RtoQR4 9. KttoQ2 jin the order of battle, but a white and black pawn are want- 
of his taking part in the Paris Tournament, in which case | 20. K Rto Q sq . Castles K R jing. One of the combatants is holding up his closed hand, 
his admirers will have their wishes realized of seeing him 91. 0 toK R5 . Kto Kt 2 and saying: 


measure lances with the best players that the old world can 292. Bx KtP “Tf on your man you light, 
produce. The first draught shall you play; 


= If not, ’tis mine by right 
THE AMERICAN UNION PROBLEM 25. P3 5. B to Q sq _ __ At first to lead the way.” 
TOURNAMENT. 1859. . 26. Q to K BS ch 26. K to Kt2 Draught, it will be remembered, signifies, in old English, 
: 27. x K , tts more. 
Tus interesting little competition was inaugurated by Mr. ht Rio Q B4 28 q s 3 Beat en ; 
F >, or i » chess dens . , a a = Sa P — ° 7 * ss 
J. A. Potter, in the che de partment of the Boston Amert 29. P to K Kt 5, and Reichhelm resigned the game and|_ THE following (fabulous) legend of the origin of chess may 
can Union. Two prizes were offered for the best single prob | +. match. be interesting to any of our readers to whom it is new: 
lems—competitors allowed to enter as many problems as At the commencement of the fifth century of the Chris. 
they pleased. Both prizes were awarded to Mr. Loyd, who} i a apa. ham eam these Weal ia ae ees Gee = ‘Aris 
had entered the second problem under the nomme de plume| A8& further specimen of the “Captain's style of play, a on ~The al = situated ener the wich of medoaee 
of W. King, that as welt as B. Queen, W. K. Bishop, of we give the following chessikin which occurred some time He took to himself the proud title of the King of the Soden. 
Sacramento, A. Knight, of Castleton, Vt., being favorite | 9g between Captain Mackenzie and a president of the Bos- Forgetting that the love of the subjects tor “thate monarch 
names under which he had competed in quite a number of | 00 Chess Club, as given in the Dubuque Chess Journal : lis the only solid support of his throne. he swayed the land 
tournaments. We present the winning problems, which will | Remove White’s K Kt. with such unnatural severity that the people, unable to 
doubtless be new to many of our solvers, No. 76 being Capt. MACKENZIE. a longer bear such oppression, were preparing to throw off the 
slightly changed from the original version, which had a few per adhac |yoke. A Brahmin, named Sissa, touched with the misfor- 
surplus pieces. tunes of his country, resolved to make the prince open his eyes 
= : ° BtB4 Kt to KB3 | to the fatal tendency of his conduct, and invented the game 
a. q oO | *heaa x Qurte* * : 
THE SECOND AMERICAN CHESS CONGRESS. % PtoQ4 KtsP of chess, wherein the king, although the most considerable 
. PoP » Key of all the pieces, is both impotent to attack or defend him- 
Tus meeting was held at Cleveland, Dec. 5-15, 1871;/ is _ Kt xP self against his enemies, without the assistance of his sub- 
each player was to contest two games with every other 5. Castles. 5. KtxQ | jects. The prince, discerning the moral, wisely resolved to 
player; moves to be made at the rate of twelve to the hour. and White mates in two moves. adopt a better course, 


WHITE. BLACK. 
= 1. PtoK4 . PtoK4 





